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Every one is bigGnreram sharp: 


It's no accident that Du Mont’s new Twin-Screen Hi-Lite picture tubes provide 


richer contrasts and sharper focus. They feature the sharp focus of the Hi-R gun 
design plus the extra brightness of an aluminized screen. Furthermore, each 
l'win-Screen Hi-Lite is purposely put through the same stringent tests to assure only 


the best of quality in outgoing product 


These outstanding uniform qualities are your guarantee that you always 
get a better picture tube when you specily Du Mont Twin-Screen Hi-Lite - 


And they cost no more than ordinary aluminized 


replacement types! * 
Ask your distributor for Du Mont “Twin-Screen I T Pe we 
Hi-Lite” the next time you buy picture tubes. 


Cathode-ray Tube Division, Replacement Sales, Alien B. Du Mont Laboratories, Inc., Clifton, N. J. 


DU MONT 

Hi-R ELECTRON GUN 

Exclusive with Du Mont! Recognized 
by customers and competitors alike as 


the finest gun available today 












I Will Send You 
Y BOTH FREE 


J. E. SMITH, President 
National Radio Institute - 
Washington 9, D. C a - 








See How I Train You at Home in Spare Time 
for Good Pay Jobs in RADIO-TELEVISION 


F" Practi TRAINING plusOPPORTUNITY §TART SOON TO MAKE 
< = pone aie leon 1 send wil prove to $10, $15 A Wome E EXTRA 


you ‘that it is prac oy cal to keep 
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Radios create steady demand for servic 
3000 Radio stations 


MEN OF ACTION NEEDED 
MAIL COUPON TODAY 


OU Practice Servicing 
with Equipment | Send 


Nothing takes the place of PRACTICAL EXPERI cians. NOW ADD 
ENCI 


of life. 
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hat's why NRI training is based on LEAR TELEVISION. 25 ( ence 
ING BY DOING. You use kits of million Television ty RI training 
_ i hw build ) i” circuit : homes and the total { I NRI 
» tadio an ior » ) . 
Servicing ¢ . build the growing rapidly 200 Television stat grar as 
re er shown right. Y ’ on the air and hundreds more under cor _ 
' an Electronic Multitester whict struction. Color Television soon to be a : ; 
use to help fix sets while training a : realit Government Aviation, Polies 3 
home. Many students make $10, $1 77 Ship, Micro-wave Relay, Two ry Ce nA 2% 
. . ¥ y tyhheo 4 t ; 
a week extra fixing neig ‘ ate I munication per bu es, taxi truck ra LA 
spare time, starting soon after enroll-? ‘ H FRER 
J ' roads are growing fields providing good “ 6-earg 
ing. I send you special booklets th { I yf : 
shi you he yw to fix sets. Mail coupon =. jobs for men ~ ie know Radio-Telk JI 1] udio 
for > book and actual Serv icing vision, All this adds up bo ased pay now Institut M I gton 9, 
m, "bot h FREE } abright future later for men who qualify Db. C. OUR 4 I 


| TRAINED THESE Mex AT OME 
“Started repairing Radios : Am with WCOC. NRI 
months after enro ling a course can't be beat Ps assed 
a > 2 Earned $12 to $15 a week, ™- exam for first class Radic 
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I've come a long way in ‘Am with WNBT as video 
Radio and Television since control engineer on RCA 
a graduating. Have my own 
e business on Main Street.” 
a JOE TRAVERS, Asbury 


color project. Owe a lot of 


Mail me Sample Lesson and 64-4 Book, FREI 
man will call. Please write plainly. ) 
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my success to your text Name Age 
books.’’ WARREN 
> Park, New Jersey DEEM, Malverne, N. Y Addresa 
“Manager of meat market AVAILABLE TO 
Q when I began. Answered ad City Zone 


for Radio. serviceman. Got VETE A ee 
job. Pay increased 50% in : VETS write in date 
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ON THE COVER 


(Story on page #4) Ocea 
sopennes Marie Poland Fish 
records the sounds made by 
a deep-water fish, at the Nar 
ragansett Marine Laboratory 
in Kingston, R. | 


Color original by Dan Rubin 


RADIO- ELECTRONICS, 

at Mt. Mor | Copyris 
SUBSCRIPTIONS: Address 
When ordering @ change please 
eussc niPTiON BATES 1 


BRANCH ADVERTISING OFFICES: Chicane 
2928. San Francisco: ta 
uting Co lad a i Austratia: 


Tel. DUnkirk 7 


Heematede Greece 
nesburg Middle East 
POSTMASTER: If un 





SEPTEMBER 1955 


Editorial (Page 33) 


Y 
he yiant cle 


Radio (Pages 34-43) 


b/s 


Test Instruments (Pages 44- 
Ty 


Performa 


Television (Pages 51-63) 


TV P 


Audio—High Fidelity (Pages 64-108) 


Electronics (Pages 112-129) 
Boat Elect 


} 


DEPARTMENTS 
Book 162 
Busine 157 
156, 161 
14 
151 
132 
137 
149 


Average Paid Ci 


22 North She lan it ho 


W. Harker and Associate 82 Mark 
Metiill's Agency, Melbourne 
ews Agency, A - ' oe. Africa’ (er 


France: I 


t Ag allem. tndia: I 
L] NALIO ELEC TRONICS, 2 


Vol. XXVI, No. 9 


i ‘ ail 5 
out pert n pryright owne 
M Morris, L' or 25 West Broadway. New York 
hange of address 


Los Anoses Ralpt Harker and As at 
is OREIGN AGENTS Great Britain 
‘Belgium em e et Messageries de a r Bru Holland 
wn, Durhe : tr I . 
Dad a ‘ £14. Pakistan: laradin took " 


+ N. ¥ Tra ark 


RADIO-ELECTRO 





ADVANCE! Raise your earning power-learn 


RADIO-TELEVISION- ELECTRONICS 


by SHOP-METHOD 


HOME TRAINING erties 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We’ll show you how you can 
do the same! Early in your training, you receive ‘‘Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


T.R.F. Receiver 


Signal Generator Audio Oscillator 


National Schools Training is All-Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily—more than ever before. Tele- 
vision is sweeping the country, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians: 

Business of Your Own « Broadcasting 

Radio Manufacturing, Sales, Service « Telecasting 

Television Manufacturing, Sales, Service 

Laboratories: Installation, Maintenance of Electronic Equipment 

Electrolysis, Call Systems 

Garages: Auto Radio Sales, Service 

Sound Systems and Telephone Companies, Engineering Firms 

Theatre Sound Systems, Police Radio 

And scores of other good jobs in many related fields. 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratories and classrooms! 
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You also 
receive this 
Multitester 


Superheterodyne Receiver 


LEARN BY DOING 
You receiveand keep all the 
modern equipment shown 
above, including tubes and 
Send today for valuable pre fessional qual- 
National Schools’ new, ity Multitester. No extra 
illustrated Book of Oppor- charges 
tunity in Radio-Television- 
Electronics, and an actual 
Sample Lesson. No cost 
no obligation. Use the 
coupon now—we'll 
answer by return 
airmail. 


FREE! RADIO-TV BOOK 
AND SAMPLE LESSON! 





APPROVED FOR 
VETERANS 
AND 
NON-VETERANS 


Check coupon below 


Both 

Resident and 
Home Study 
Courses Offered! 


NATIONAL SCHOOLS 


FEOH NICAL TRADE TRAINING SINE 

Los Angele California © Chicas W. Polk 
Street. tn Canada Bil West Has os Street, Va 
couver, B. C 


GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOU! 
(mail in « ‘ ) 
NATIONAL SCHOOLS, ‘De pt. RG.95 

4000 S. Fiqueroa Street 123 West Polk Street 

Los Angeles 37, Calif oy Chicago 7, Wl 
Send rrere Radio-TV |} 

lesson. No obligation, 1 
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TV STATION SATURATION = the 
U. S. was placed at 673 by CBS re 
This the approx 


tations now in 


earcher includes 


140 


as well a 


imately operation 
that 
construction permit or 
applications file before the 
CBS says this is due to economic 

the high cost of installation and 


prospective one now 
have 
FCC, 


limita 


POSSESS 


on 


tions, 
operation making it too costly to func 
tion in small towns and sparsely settled 
areas. This 
of fewer than 


TRANSISTORIZED 
been demonstrated recently by 
The using three 
play 3,000 
record using the 
1 flashlight cell 

tremely current 


adds 


250 


up to an expectancy 
more stations. 

phonograph ha 
Philco 
will 
15-r.p.m 
supplied 
of the 
150 


unit, transistors, 


up to standard 
powe! by 
Because ex 
low hours 
sible 


inserted 


drain, 
of continuous 
Fresh cells 
through a 
the 


operation are po 


ean be quickly 


trapdoor at the bottom of 
cabinet 
The phonograph uses 


turntable the 


the smallest 
market, a 4 
weighing le than 3 
one-fifth the 
motor A printed 
photo) 
off 
turning 


motor on 


volt unit ounces 


and approximately S14 


of a conventional 


chassis is used (see and 
the tone 


topping 


wire 
switch, 
off 


arm acts as the on 
the 
the phonograph after each record 


This 


turntable and 


transistorized phonograph fol 


transistorized 


The 
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Phileo phonograph 





lows shortly the Philco announcement 
of a transistorized (Radio 
Month, July, 1955). 


PROJECT TINKERTOY, cou: 
for a system of automatic ma 
duction of electronic devices 
ELECTRONICS December, 1953) devel- 
oped jointly by the Navy Bureau of 
Aeronautics and the National Bureau 
of Standards about 2 years will 
shortly make its Du 
Mont TV The Compac mod- 
ule made by A. C. F. Industries, Alex- 
andria, Va., is presently undergoing 
engineering tests at Du Mont. A. C. F. 
says module is of a stacked wafer 
design and will, as a single unit, 
place about two-thirds of the 
nents within a TV set at about 
same cost. 


auto radio 
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appearance in 
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ELECTRONIC FISHING «id 

been invented in Japan that ha 
professional fishermen agog. The 
vice, based on the theory that an under- 
water radio will followed to 
its source by fish, consists of a small 
“radio-beam generator” in the 
of a large Y-shaped net. 

Ando of Ehime 

sity, Japan, inventor of the unit, 
its first tryout 
“We just dropped 
water and the fish 


beam be 


center 


Professor 
said 
ful, 
into the 
into it in 


was highly succe 
the 


swam 


net 


droves,” 


component parts are shown at right. 
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As always, Electro-Voice is FIRST! Nov 
sponsors this unique and exciting conte 
lifetime after this glorious listening expe 
you will judge music reproduction equipme« 
its ability to approach the perfection rec 
achieved by E-V sound matched high fide 
componenis and loudspeaker systems 


WIN this Double-Size FIRST PRIZE! 


Week-End with High Fidelity 
EXPENSE-PAID week-end trip 
two... from wherever you enter the 
contest to Electro-Voice—the Home 
of High Fidelity! Take part in the as- 
sembly of your own wonderful prize, 
if you wish. 


Lifetime of High Fidelity Music 
your own incomparable Patrician 4 
way audio reproducer and the beauti 
ful Peerage console complete with all 
equipment! 


9 MORE PRIZES! 
3 SECOND PRIZES . 


15 in. three-way speakers! 
3 THIRD PRIZES outstanding E-V 
12 in. three-way speakers! 

3 FOURTH PRIZES 
12 in. three-way speakers! 

Just two pleasant steps: (A) Hear &-V 
demonstrated by your E-V Distributor 
and mail the official entry blank. pr 
Distributor. (Be sure the salesman 
blank.) Contest starts August 
closes at midnight, September 30 


Elecho Voice 


Gentlemen 
End with High Fidelity 
names of nearest participating I 


ALI 


for 


“ ith 


. magnificent E-V 15TRX 
12TRX 


powerful E-V 12TRXB 


ELECTRO 
BUCHANAN, MICH 
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trading center is 
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Use no 
| olin?” NOW... at home... get D.T.I.’s 
Mikasa amazingly effective NEW training in 


Build and keep 


D.T.1.'s new 
< VACUUM TUBE i 
' VOLTMETER... 
one of the most 
| Tl useful of all test 
}) instruments 


RADIO-ELECTRONICS! Nothing else like it for providing real LABORATORY- 

TYPE training at home. Get the kind of thorough, practical experience YOU NEED 

for the kind of progress YOU WANT in today's tremendous field of Television, 

Radio and Electronics. Qualify yourself for real money . . . interesting work... 

a wonderfully promising future. And when you finish, D.T.!.'s active Employment 

Service HELPS YOU GET STARTED! Or open your own profitable Television-Radic 
ice Business. 








THOUSANDS OF SUCCESSFUL GRADUATES 
Exclusive 


HOME WHY has D.T.1. become one of the largest training organizations 

of its kind? Because it provides EVERY MAJOR HOME TRAINING 

MOVIES AID to help make the subject EASIER to learn . . . EASIER to re- 

member—the kind of training so helpful for REAL PROGRESS. 

Bae Aine fo» 4 Students get thorough, up-to-date, practical training that TAKES 

FASTER... ADVANTAGE of new and improved training developments. 

EASIER... Study the ADVANTAGES shown on this page. Think what they 

BETTER. can mean to YOU . . . te YOUR FUTURE! Or come te D.T.I.'s 

A tremendous big Training Laboratories in Chicago. MAIL COUPON TODAY 

Also advantage! for complete facts—including valuable publication, “89 Ways 

apove: this = to Earn Money in Television-Radio-Electronics.”” Alse, valuable 
ond ioscoPe- 5 Remarkable NEW Styrene information for men subject to MILITARY SERVICE. 

must 


on servic 3 L 3 C T R re) q L A B * "One of America’s Foremost Television Training Centers’ 


Insert pictorial diagram on transparent sty- 
rene base. (See insert.) Mount parts to follow 
pattern—vusing handy “snap in" fasteners. 
Eliminates wiring errors. Tops for speedy 
circuit changes . . . for providing maxi- 
mum circuit experience in minimum j 
time. Build and operate scores of 
i be: interesting projects — such as the CHIC 41, ILLINOIS 
ro electronic circuit shown below. Formerly DeFOREST'’S TRAINING, INC. 


eel MAIL COUPON TODAY 09%». 


4 
DeVRY TECHNICAL INSTITUTE went 
4141 Belmont Ave., Chicage 41, ll. Dept. neo. ER hata 
*s 





tualim 
I would like complete facts including "89 Ways" 
to Earn Money in Television-Radio-Electronics.” —— 


Ea Age 
Street . Apt 
Zone State 


D.T.1.'s training is available in Canade 
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Movie beroom Bnightnoas 
for Your TV Pietivre 





luminize 


PICTURE TUBE 


Magic 
Mirror 


Yes, you can have a sharper, 
clearer icture .. . a picture 
with all the depth and detail 
you enjoy on the movie screen, 


The Tung-Sol “Magic-Mirror” 
Aluminized Picture Tube gives 
yon deeper blacks, more 

prilliant highlights and in-between 
tones that will make your picture 
fairly come alive, So treat yourself 
to new TV viewing pleasure 

with a Tung-Sol “Magic-Mirror” 
Aluminized Picture Tube. 


The finest TV sets are factory- 
equipped with receiving and 
picture y > mg made by Tung-Sol 
—one of ‘America’s leading 
electron tabe manufacturers, 


TUNG-SOL ELECTRIC INC., Nework 4,N, J. 


Sales Offices: Adlanta, Chicago, 
Columbus, Culver City (Los Angeles), 
Dallas, Denver, Detrowt, Montrea 
(Canada), Newark, Seattle, 


Automotive 
and Electronic 


Products 


e OD & 


Miniature Sealed Beam Signal Radio And 
lomps Heodiamps Flashers TV Tubes 


\ 
Aluminized 
Picture Tubes 


Special Purpose Semiconductors 
Tubes 








THE RADIO MONTH 
SOLDERLESS CONNECTIONS are 


being used in current RCA television 
chassis. The connections consist of six 
or seven turns of wire tightly wrapped 
on a “stake” or terminal (see diagram). 
The wire is wrapped with a power tool 
similar to an electric hand drill. The 
machine spins the wire on the terminal 


with such force that the corners of the 
terminal bite into the copper wire, 
forming a positive contact held in place 
by the tension of the many turns of 
wire. 

These connections are used in many 
locations in the receiver, but most fre- 
quently on the printed-circuit boards. 
RCA recommends that should this wire 
wrap joint be disconnected, it should 
be reconnected by soldering, not by 
rewrapping. The wrapped connection 
is said to be mechanically and 
trically equal to soldered connections. 


elec- 


EDUCATIONAL TV AUDIENCE wil! 
reach almost 46 million when the 13 
educational television now 
under construction are completed. This 
estimate is based on a survey conducted 
by the National Citizens Committee for 
Educational Television. About 100 
additional cities have shown sufficient 
interest in educational TV to appoint 
ways and means committees. 

Of the new stations under construc- 
tion, 6 are community type, owned and 
operated by nonprofit 
8 will be under the control of educa- 
tional institutions and 4 will 
part of state networks. 

Of the 13 stations under construc- 
tion, 11 will be v.h.f., the other 2 u.h.f. 
At present, there are 13 educational 
TV stations on the air; 10 are v.h-f. 
and 3 are u.h-f. 


stations 


corporations; 


become 


TV ON ASIATIC MAINLAND has 
swung into action as a powerful sup- 
porter of freedom in Asia. The station, 
located in Bangkok, Thailand, is the 
first of its kind on the Asia mainland 
(Japan and the Philippine Islands have 
TV) and is a Government-sponsored 
agency known as the Thai Television 
Co. The Government plans to use TV 
as a mass-scale education medium. 

As announced by Meade Brunet, 
managing director of the RCA Inter- 
national Division, more than a year 
ago the Thai Government sent seven 
Thai engineers to the United States 
for training with RCA Institutes and 
the National Broadcasting Co. The 
Asian station uses modern apparatus, 
including the latest type RCA 1l-kw 
transmitter, and mobile TV unit for 
remote telecasts. 


(Continued) 


TWO NEW TV STATIONS Pega: 
operation and one left the air rr 
last month’s report. KRNT-T\ 
Moines, lowa, began operation Jun 
on channel 8. A new Canadian 
CBOFT, channel 9, Ottawa, Ont 
the only North American statior 
an unhyphenated five-lette: 
will broadcast in French exclusively 
The station leaving the air is W) 
Providence, R. I., channel 16 
WWLP, Springfield, Mass., chang: 
frequency from channel 61 to channe 
22 on July 2. 


VERSATILITY is the design keynot: 
of a transistorized portable rad 
demonstrated by Capehart-Farn 

The tiny unit, no larger than a pach 
of king-size cigarettes and weighir 
only 6.4 ounces, can be operated wit! 
a miniature earphone, with a matchings 
speaker about its own size, or install 
in an ashtray base with a large: 
speaker (see photo) and 
a.c. When used with the “ashtray 
speaker,” the volume and sensitivity 
compare with that of a five-tube 


wortl 


powered by 


radi 


RADAR SPEED CHECK has be: 
held admissible in court. In a 
decision by the New Jersey 
Court against a bus company, the 
ists ruled that evidence of 
obtained by properly operated 
equipment may be used in cou 
“may readily support a finding of g 
Attorneys for the bus compar 
argued that a recording device attache 
to the bus showed the speed limit wa 
not exceeded, and that the radar equi 
ment was not calibrated 


FLOATING TV STATION is the p 
of television experts and businessme 
for providing video signal 
Africa’s four biggest 
3 miles offshore, in international water 
the sea-going transmitter will 
programs to Durban, Capetown, 
Elizabeth and East London 

A member of the group planning the 
project said that it has 
in the United States that an 
ent TV station can be an 
proposition in a city with about 50,00! 
inhabitants. He said further, “Such a 
station could give excellent service t 
any of the four cities in turn, and tw 
‘floating stations’ could 
these ports a daily service 

“Operating 3 miles out to sea wo 
also do away with a number of technica 
difficulties, for there would be no moun 
tains or other such obstacle P 
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Add Technical Training 
To Your Practical Experience - 


GET YOUR FCC LHENS, 
INA HURRY! 


Then use our Amazingly Effective 
JOB-FINDING SERVICE 


Money-Making 


FCC 


Commercial 
Radio Operotor i 


LICENSE 


Information 
— 


enc! 


cl 
" pie 





@TELLS HOW- 
WE GUARANTEE 


TO TRAIN AND COACH YOU 
AT HOME IN 
SPARE TIME UNTIL YOU GET 


YOUR FCC LICENSE 


If you have had any practical experience— 
amateur, Army, Navy, radio repair, or 
experimenting. 


® 7ELLS HOW- 
Employers make JOB OFFERS Like These 
to Our Graduates Every Month 


t with a 
Ss 





Here Is Your 
GUARANTEE 


If you fail to pass your 
Commercial License 
exam after completing 
our course, we guaran 
tee to continue your 
training without addi 
tional cost of any kind 
until you successfully 
obtain your Commer- 


cial License 











Broadcast Station in tilinois We a 
‘ eferably a # 


first cla 
tuden f CIR “) D overt 


phone licer 


West Coast Ma 
trainifie or ex 





4 

nufacturer We a ‘ elec 

perien in rada sintenance and 1 apprecia 
i refe iterested persot 

These are just a few examoles of the job offers that cow 

ically. Some licensed technician filled each of these jobs 


been you! 


HERE'S PROOF FCC LICENSES ARE OFTEN 
SECURED IN A FEW HOURS OF STUDY With 
OUR Coaching AT HOME In Spare Time. 


ne to our office period. 
it might have 


Name and Address License Lessons 
A/1C Ronald H. Person 
s 


Louis 20, M lst 25 weeks 


An Approved 


Carl Verboomen foc 
ember 


Wrightstown Wis . 18 
Marvin F. Kimball 
Lafeyette, Ind 


L. M. Bonino 
Harlingen AFB, Tex 


John E. Hutchison 

Bluefield, W Va 
Carl E. Smith, E.E., Consulting Engineer, President 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
DESK RE-80, 4900 Euclid Bidg., Cleveland 3, Ohio 


weeks 


Ist 27 weeks 
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 @TELLS How- 


EFFECTIVE JOB-FINDING SERVICE 
HELPS CIRE TRAINEES GET BETTER JOBS 


Here Are Just a Few Recent Examples of Job-Finding Results: 
INDUSTRIAL ELECTRONICS 


“Tl have just started m ‘ I 

the job. It also helped me 
MOBILE SERVICING 

“IT am now employed | Pert i 

manage the service h 

equipment I got th 

than 


I n Ok 
cation 
sincere 
ELECTRONICS 


TECHNICIAN 
“T am now employes by hie ‘ I 


he 


Your FCC Ticket 
of y 





GETALL 32 FREE/ 


MAIL COUPONNOW ° 


2 ee oe ee oe ee ee ee ee ee ee ee ee 


74482020 











SAMPLE 
CC LESSON 


j Cleveland Institute of Radio Electronics 
Desk RE-80—4900 Euclid f and Oni 


Desk W eid Delay 


FOR PROMPT RESULT 
Special tuition rates t emb 
Electronic Tra 


Pert eee ee ee 











most readily adaptable to 


f {minimum aging 


| ewe fv J important 
Pr _ LOL GL is the rectifier 


. 
eer ed for more rugged sery ir ate t e g 
erent Oma printed circuit applications. 
Because of the fixed edge mount 
yoke, assembly requires only one whistler 
roll Wao lal -Meale)i-Meib 4-1¢ Mane lal- Male) l-1 variable to three 
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NOW...RCA 


TRAINS YOU AT HOME IN 
RADIO-TV ELECTRONICS 


NEW AND UP-TO-DATE HOME STUDY 
COURSE « « - Clearly written by men with 
years of servicing and teaching experience. 
Easy to understand . . . step-by-step in- 
struction. 


NO PREVIOUS EXPERIENCE RE- 
QUIRED. This Home Study Course was 
specifically prepared for students with no 
previous electronics training . . . for those 
who want a sound foundation in this excit- 
ing field. 

A PRACTICAL COURSE - - - You receive 
completely workable kits and perform valu- 
able experiments to demonstrate the theory 
learned. In fact, many students will be able 
to do service work even before they complete 
all the lessons, 


YOU BUILD AND KEEP THESE FINE IN- 
STRUMENTS SHOWN 

*a multimeter 

© a 6 tube superheterodyne receiver 

¢ an r.f. signal generator 

¢ a television receiver 

SINCE 1909, RCA INSTITUTES has 
trained thousands of men in Radio-TV Elec- 
tronics in our Resident Classes. Many have 
well-paying jobs in industry; some have es- 
tablished their own business. Now this op- 
portunity is available to you at home 

“PAY-AS-YOU-LEARN” PLAN .. . 
There is no binding contract. You pay for 
one study group at a time, as you progress 
through the course. The cost for everything 
—including the high quality equipment that 


you receive and build—is amazingly low. 
RCA INSTITUTES—a service of Radio 
Corporation of America —is licensed by the 
New York State Education Department 
recommended by radio and television serv- 
ice Organizations 


SEND FOR |» Abig=Rp> 
FREE STRONGS | 
CATALOG Ny. 


RCA Institutes, Inc., Home Study Dept. E95 
350 West 4th Street, New York 14, N.Y 


Without obligation, send me FREE CATALOG or 


e Study Course 


in Radio-TV Electronics. No salesman will call 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 
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... and leaders today! 


Ask those who know—the experienced professionals and the 


veteran hi-fi owners—and you'll get answers like these: 


“Pickering was first to introduce many high fidelity 


features that have become accepted standards today.” 


“Pickering bas always been the pace-setter 


in the race for perfection 


“Pickering still sets the goals to which others aspire.” 


here are good reasons for such praise. Every product bearing the 

Pickering name is precision engineered to give optimum performance. 
Each individual component is rigidly tested before it reaches the dealer 

subjected to the severest quality control procedures to make sure 
that every @& component comes up to the high standards expected of 
Pickering equipment. 
If you want the best that high fidelity can offer ...if you are willing to 
invest just a little more to get a lot more listening pleasure, now is the time 
to ask your dealer for a demonstration with Pickering components. See 


if you, too, don’t bear the difference! 


PICKERING PROFESSIONAL AUDIO COMPONENTS 


“Lu lose who can lhe djfernce 


«+» Demonstrated and sold by Leading Redie Parts Distributors everywhere. For the one nearest you and for detailed literature; write Dept. P-8 
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BOOK-OF-THE-MONTH CLUB 
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MAY WE SEND You—without charge—any ONE OF THESE 


MusIc~APPRECIATION RECORDS 


to demonstrate how much you can enhance your 


enjoyment of any great work of music when you 
are properly primed about WHAT TO LISTEN FOR 


ON ONE SIDE there is a full per- 
formance of a great musical 
work. The records feature or- 
chestras and soloists of recog- 
nized distinction in this co 

and abroad. You listen to 
performance first, or afterward 
as you desire, and then 


ON THE OTHER SIDE is an iilu- 
minating analysis of the musk 
with the themes and other main 
features of the work played sep 
arately with running explana 
tory comment, so that you can 
learn what to listen for in 
the work fully 


yrder 


to appreciate 








HIS NEw wea is designed for 
tae who enjoy good music 
but who are aware, too often, that 
they do not listen to it with « omple te 
understanding and appreciation. It 
is really a highly enjoyable form of 
self-education in music—tor every 


member of the family. Here is a 
letter, typical of thousands received ; 
trom JARMILA NOVOTNA, 
“Music 
but not 
Appri 


Recorp did I realize how 


it came 
star 
life 
until | heard my first Musi 


Metropolitan Opera 


has been my whole 
CIATION 
much | had been missing when I 


I sub 


scribed originally for my son, but 


liste ned to orchestral music 


quickly found that my own enjoy 
ment of orchestral music was in 
ed far beyond what I dreamed 
ible.” 


crea 


po 


YOU SUBSCRIBE BUT TAKE ONLY 
THE RECORDS YOU WANT 
Must 
issued 


month 


A new 
Appreciation Recorp is 
for subscribers only—every 


preceded by an announc 
ment written by the noted composer 
1 music Deem 


ana commentator 
After reading this de 


Taylor crip 
tive essay you may take the record 


or not, as you decide at the time 


You are not obligated to take any 


specified number of records. And 


SEPTEMBER, 1955 


you may stop the subscription at 


any time you please! 


TWO TYPES OF RECORDS ARE 
avaiaste All Music 
TION high- tide lity, 


APPRECIA 
Recorps are 
long-playing records of the highest 
334% R.P.M. on Vinylite 
They are of two kinds 
called Standard Record 


im hb dis 


quality 
first, a so 
a twelve 
which presents the per 
formance on one side, the analysis 
This is sold at $3.60, 
to sub cribe rs only The other i 
Analysis-Only Record—a ten 
d at $2.40. The 


made available each month for any 


on the other 
an 
inch 
disc—price latter is 
ubscriber who may already have a 
satisfactory long-playing record of 
the work being presented (A small 
above 


charge is added to the prices 


to cover postage and handling 

TRY A ONE-MONTH SUBSCRIPTION 
—WITH NO OBLIGATION TO CON- 
TINUE Why not make a 
trial, to see 


mple 
if these records are as 
pleasurable and as enlightening as 
you may anticipate? The first rec 
ord you choose will be sent t you 
at no charge Y 


at once may 


end the subscription immediately 
after hearing this record, or you 


may cancel any time thereafter. 
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#a Richard Strauss’ TILL EULENSPIEGEL’S 
MERRY PRANKS 
#s Smetana’s THE MOLDAU 


George Szell, luct h A ppre 


Symphony Or 


ON ONE 12” DISC) 


iation 








Prokofiev's CLASSICAL SYMPHONY 


Britten's YOUNG PERSON’S GUIDE 
(ON ONE 12” Disc) TO THE ORCHESTRA 


Alfred Wallenstein, 
The Musi j 


latior 


Appre« 





J.S. Bach’s suite FoR ORCHESTRA NO. 3 
IN D MAJOR 
George Szell, ae The M 


Symphony ¢ 


Appreciation 





Wagner's OVERTURES TO TANNHAUSER 
and DIE MEISTERSINGER 


(ON ONE 12” DISC) 


Norman Del! Mar, The 


ymphony 








Schumann’s PIANO CONCERTO 
IN A MINOR 
Thomas Scherman, le Orche 
2 


Mendelssohn's Violin CONCERTO 
IN E MINOR 


i » 
Alexander Smaliens, 


Concerts Sym 














MUSIC-APPRECIATION RECORDS 
¢/o Book-of-the-Month Ciub, Inc 
345 Hudson Street, New York 14, N. Y¥ 
ase send me a 
» checked the a 
C-API 


any 


AS MY FREE DEMONSTRATION RECORD PLE —E SEND ME 


Strauss’ Till Eutew Prokofiev s Symphony chumane s Concerts 


and Britten's Guide 
Bach's Suite te: Orchestra 


Wagaer's Overteres Mendelssohn's Concerts 

















WANTED 


FOR VALUE 


An amateur, P. A. and tape recording 
microphone known to be in the vi- 
cinity of the price people want to pay 


TURNER 


MODEL 808 CRYSTAL 
Response; 60-—7,000 «.p.s. 
Level: -49 db. 


ALIAS 
MODEL 807 CERAMIC 


Response; 607,000 <.p.s. 
Level: -57 db 


ALIAS 
MODEL 809 MAGNETIC 
Response; 100— 6,000 <.p.s. 
Level: -52 db 


ALIAS 


THE CHIEF 


Subject microphone has been seen in 
desk, stand and hand use where quality 
was demanded, accompanied by com- 
pact size and low cost. By virtue of its 
good looks and versatility, the Chief is 


sought by the public for economical 


amateur use, public address and paging, * 


and is ideal original or replacement 


Chief 


Model 808 has moisture sealed crystal, 


equipment for tape recorders 


is wind and blast proof. Ruggedness, 
good performance and resistance to high 
humidity and heat are characteristic of 
Chief Model 809 with magnetic interior. 
Chief Model 807 with ceramic 


has heat and humidity resistance at a 


interior 


lower cost 


For complete information, write today to 





THE COMPANY 


633 17th Street, W.E., 
Cedar Rapids, lowa 
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AUTHOR’S ALTERATIONS 
Dear Editor 

In answering readers’ letters 
ing my article “Improving Low-Priced 
Tape Recorders” (April, May), I came 
across the question as to whether I 
made changes other than those dis- 
closed in the article. I did recently 
obtain a considerable reduction in hum 
(6 db or better) by disconnecting the 
heater center tap from ground ane 
connecting one side of the heater to 70 
volts d.c., obtained at the junction of 
17,000-ohm resistor and the 15-uf capac- 
itor supplying plate and screen current 
to the playback 6AU6. Try each 
of the heater supply to see which gives 
better results. I had previously tried 
d.c. heater bias but had given it up 
because of the frying noises. Thi 
divider constructed for the 
purpose, but my later effort 


concern- 


side 


u sed 
a voltage 
requires 


nothing more than a piece of wire for | 


results. 
HERMAN 


satisfac tory 
BURSTEIN 
Wantagh, N. Y. 


FIRE INSURANCE 
Dear Editor: 

I recently suffered a heavy financial 
result of a fire in my 
My radio—TV repair shop, which was in 
my home, was completely destroyed 
The contents of my shop-—-Rider man 
uals 1 to 14, Photofact folders 1 to 205, 
RADIO-CRAFT magazines from 1932 to 
the present issue of RADIO-ELECTRONICS, 
several hundred dollars’ worta of serv 
ice data and books on radio 
and television, a complete set of test 
equipment, welding equipment and a 
complete set of radio and woodworking 
tools—were worth about $6,000. Only 
about $2,500 of this loss is recoverable 
by insurance. 

I’m telling you all this for a purpose. 
Possibly you'd write an article on insur- 
ance that would save someone else the 
headaches I am experiencing. No one 
ever carries enough masurance It took 
everything I had to replace the TV 
sets that were in the shop for repair. 

V. K. VANCE 


loss as a home. 


reference 


Little Rock, Ark. 

(The above seems to us one of the 
most effective “articles” that could be 
written.—Editor) 


TECHNICAL EDUCATION 
Dear Editor: 

I would like to comment on the letter 
by E. I. Eastwood on technical educa- 
tion, appearing in the May Correspond- 
ence column. Perhaps some of us read- 





Your 
BEST| BUYS 


Pormofbux 


Hi-Fi Speakers 


and 
Components 


Royal 8 


The popular Royal 8 
your best value in a 
hi-fi speaker. Outper 
forms many larger 
speokers 
slotted, treated, 
cone; 
type magnet; clean re 
production of 
range 


Royal 8, Model 
8T-8-1 8” Speaker. 


ner... $13.50 


ROYAL 12, MODEL 12UP-8-1. 12 
version of Royal 8, above. Use with 
32KTR-C Kit, below, for coaxial perform 
once at low cost. NET $21.00 


THE WORLD 
FAMOUS 


Features a 
blue 


high-flux, slug 


audio 


@ 
Tew IMKTR-C Coaxial 
Tweeter Mounting Kit 


NOW—mount the 
32KTR Tweeter cooxi 
ally on your present 
12” speaker, or the 
Royal 12 described 
above. Consists of 
32KTR Tweeter, orms, 
hi-pass filter, hdwe., 
instructions 
install — no soldering 


ner... $12.60 


32KTR SUPER TWEETER ONLY. Pro 
vides true-to-life highs; uses paper cone 
—same cone material used in woofers 
Crossover range, 2000-6000 cps 
NET 


Easy to 


$9.45 
& 


NK-60 6000-CYCLE CROSSOVER 
NETWORK. Ideal for use with J2KTR-C 
Coax Kit, or 32KTR Tweeter and any 
good woofer. Provides complete separa 
tion of lows and highs. NET $9.00 


Permoftux. CORPORATION 


Dept. F, 4912 Grand Ave., Chicage 39, Ill. 


4101 San Fernando Rd. * Glendale 4, Calif 
Canadian Licensee: Campbell Mfg. Co., Lid 
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VALUE 
PACKED 


1956 


324-PAGE ELECTRONIC SUPPLY CATALOG 


send for it today 


Get ALLIED’s 1956 Catalog—it’s complete, 
up-to-date—324 pages packed with the 
world’s largest selection of quality electronic 
equipment at lowest, money-saving prices. 
Select from the latest in High Fidelity systems 
and components; P.A. systems and accessories; 
recorders and supplies; TV tubes, antennas 
and accessories; Amateur receivers, 
transmitters and station gear; specialized 
industrial electronic equipment; test 
instruments; new build-your-own kits; huge 
listings of parts, tubes, transistors, tools, 
books—the world’s most complete stocks of 
quality equipment. Get every buying 
advantage at ALLIED: fastest shipment, 

expert personal help, lowest prices, 

assured satisfaction. Send today 

for your FREE copy of the big 1956 

ALLIED Catalog. 


@ AN TY & Radio Parts 
© Test & Lab Instruments 
© Latest Build-Your-Own Kits 
© P.A. Systems, A Station Gear 
@ TV Antennas, Accessories © Tools and Books 
© Equipment for Industry 


@ All Electron Tube Types 


© High Fidelity Equipment 
© Recorders & Supplies 


«<= 


Qe of 


Asoo 





¢ 


ALLIED RADIO 


World’s Largest Electronic Supply House 


EASY-PAY TERMS HI-Fi SPECIALISTS 


ALLIED 


Use our liberal Easy Payment 
Plan—only 10% down, 12 
months to pay— no carrying 
charges if you pay in 60 days 
Available on Hi-Fi and P.A 
TV chassis 
kits, Ama 


units, recorders 
test instruments 


teur gear, et« 


ultra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY 


—=4 , 


SEPTEMBER 1955 


To keep up with the latest and 
best in High Fidelity, look to 
ALLIED. Count on us for all 
the latest releases and largest 
stocks of Hi-Fi equipment. We 
specialize, too, in TV supply 

and are foremost in the field 


Kits. 


of Builde rs 





the only COMPLETE 
catalog for everything 
in TV, Radio, Hi-Fi and 
Industrial Electronics 





Send for the 
leading Electronic 
Supply Guide 


_ aN CHAN eerie plate Eee tranmecmtaaiitats 
ALLIED RADIO CORP 
100 N. Western Ave., 


Dept 5 
Chik ago 80 


Illinois 


[] Send Fre! Page 195¢ ( 


AY 
ivaire 
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“UNIDYNES”’ 


are the only small size, 
all-purpose moving coil 
Dynamic Microphones that 
reduce the pickup of 

random noise energy by 67%. 


The Unidynes, 55s and 
556s, simplify P. A. 
installation ... enhance 
your reputation... insure 
customer satisfaction by 
eliminating or reducing 
callbacks due to critical 
gain control settings— 
often necessary when 
conventional microphones 
have been installed. 


No wonder the Unidynes 

are used the World over— 

more than any other 
microphones—for 

finest quality 

; public address... 
theater stage 
sound systems 
. +. professional 
recording 

.- +» remote 
broadcasting. 





SHURE BROTHERS, Inc. 


Microphones and Acoustic Devices 
225 W. Huron St., Chicago 10, Illinois 
Cable Address: SHUREMICRO 


16 


CORRESPONDENCE (Continued) 


ers may misinterpret Mr. Eastwood’s 
idea of the term “technical education” 
or the opportunities it might offer to 
various age brackets. 

Where the paths of Mr. Eastwood 
and I divided was when | enrolled in 
a technical trade school and for a sum 
somewhat in excess of $100 received a 
very thorough radio, TV and electronics 
course. Not content, I recently enrolled 
in another school to study television 
servicing exclusively. 

I, too, am a family man with 
youngsters to look out for, but I 
willing to gamble over $300 and almost 
all my evenings for the future. 

KENNETH C. 


two 
was 


BUSH 
Buffalo, N. Y 


THE WHY OF THE SUBJECT 
Dear Editor: 

I found the article “How Much Will 
a Resistor Take” (July, 1955) by H. P. 
Manly very thought-provoking The 
author gets at the why of the subject. 

Entirely too many technicians of my 
acquaintance find themselves completely 
helpless to cope with a service problem 
unless someone can supply them with 


the schematic with all values shown. 
They simply have never learned the 
why. They consider Ohm’s law to be 


some sort of obscure legislation, not to 
mention the many useful equations 
directly or indirectly based it. 

Mr. Manly has supplied a very handy 
graph. If the technician knows Ohm’s 
law, he can also use the graph to find 
how much voltage can be dropped across 


upon 


a given resistor without exceeding the 
wattage rating (E IR) 
H. B. CONANT 


Conant Laboratories 
Lineoln, Neb 

TUBE TESTER 
Dear Editor 

There is described on page 47 of the 
April of RADIO-ELECTRONICS “A 
Laboratory Type Tube Tester.” The 
author in the first paragraph, 
which I in part, “tran 
ance is read directly by applying a 
volt r.m.s. signal on the grid and meas- 
uring the output in a.c os 

With a grid signal of this magnitude, 
the a.c. output current will be a meas- 
of the transconductance 
a grid swing of 2.828 peak 
to peak. This may cause a discrepancy 
between the measured transconductance 
and the transconductance values which 
appear in the published ; 
found, for example, in 
The grid signal used for 
published 10 
the instrument used is a General Radio 


issue 


states 


quote conduct- 


milliamperes. 


ure average 


over volt 


ratings as 
manuals. 
the 


and 


tube 
obtaining 
values is millivolts, 
vacuum-tube bridge. 

This discrepancy between 
and 
may be the cause for 
tubes in the field by persons who are 
not aware of the differing measurement 
conditions 


published 
measured transconductance values 


rejection of good 


G. L 


Py oducts 


QUINT 


Sylvania Electric 


| Empo? mm, Pa. 


INTERNATIONAL’S 


TV RECTIFIER 
REPLACEMENT 








TV TOOL 


Free! 


1 
$1.00 VALUE 








NYLON TV TOOL 


With every pack of 4 TV 
Replacement Rectifiers... 
A PAIR and a SPARE PAIR! 


1- | 


You can’t miss with International's New 
“BONUS PACK”! You'll get the best in 
TV replacement rectifiers. Each BONT 
PACK contains a pair for immediate ( 
and a spare pair for your next job —PLUS 
a Nylon TV Alignment Tool worth $1.00 


ABSOLUTELY FREE! 


SPECIFY INTERNATIONAL RECTIFIER for 
long, dependable performance —the Widest 
Range in the Industry! Best for 1 Best 


for your service customers ! 
Ask your distributor 
for details about 


“Bonus Pack'' today! 


international 
Rectifier 


IN CANADA, Atlas Radio Corp., 50 Wingold Ave W 
WORLD'S LARGEST SUPPLIER 


Megon 8-6281 


Toront ntar 





OF INDUSTRIAL METALLIC RECTIFIERS 
Cs 
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RINGS of th 


Unmatched for power 
and performance! 


This extraordinary fringe-area 
powerhouse is still the most sensitive 
all-channel antenna made today—bar 
none! The SUPER RAINBOW’s many 
“years-ahead” engineering features 
include the triple-powered Tri-Pole, 
separate high and low band 
operation, 100% aluminum 


construction, and “Snap-Lock’’ pre- 
assembly. Also in great demand .. . 
Extra elements, | ° 
extra performance! 


There may be antennas that 
resemble our TRAILBLAZEKR, but 


none can top its blazing performance. m 
The TRAILBLAZER features extra High As é 
ao tt 





SUPER RAINBOW 


and Low Band directors, and full-wave 

directors on the High Band. It installs 

faster than any similar antenna, and—it's 

all aluminum! Especially recommended for 

areas with front-to-back interference prob- 

lems, particularly on the Low Band. Count 

TRAILBLAZER the elements... then compare the prices! 





Unrivaled for power, 
popularity and price! 


At? _¥ 
eee, & SS 


~~ 


Advanced design — ; servicemen everywhere ore discovering an 
and “‘Super-Sembled”’ entirely new answer to the problem of mullti- 


channel fringe area reception: Channel Master 
Look to the LANCERS for all-channel yagis. These are the antennas 
Channel Master “extras”: that have what it takes to bring top TV 
extra elements and extra gain — performance to the most distant, isolated 
at no extra cost. Completely ( locations. And, they’re ready for color, too! 

“Super-Sembled.” The SUPER LANCER : ' ; 
| Mode! No gives 1% db more gain on both the *\ ; Today’s leading a ¢! anne! yagis are 
334 — > Low Band and the High Band than y designed — and improved n the Channel 
<i similar types. The LANCER, Model Master Antenna Development Laboratories. 
No. 333, has an extra director that a Isn’t it logical to use Channel Master's 
SUPER LANCER provides 1% db more Low Band gain. famous engineering skill to solve your 
Count the elements . . . then | reception problems? 

compare the prices! 


CHANNEL MASTER CORP. ciccevisi:. 


The World's Lorgest Monufocturer of TY Antennas ond Accessories 


opie, 


N 
"ee 


7 


























MODEL 

MODEL 

MODEL 

MODEL MODEL 65 
MODEL 

MODEL 

MODEL 

MODEL 

MODEL 

MODEL 7 

MODEL 

MODEL 

MODEL 

MODEL 

MODEL 

MODEL 

MODEL 

MODEL 

MODEL 

MODEL 

MODEL 

MODEL 

MODEL THE 
MODEL 


THE THE 
- storage 
move! for tape recorder, turntable, 
pret record changer, tuner, amplifier 
preety and speoker, if desired. 


MODEL 
MODE | 
MODEL 
MODEL 
MODEL 
MODE 
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SPEAKERS SPEAKERS SPEAKERS 


®© 16 NEW EQUIPMENT CABINETS CABINART SPEAKER SYSTEMS 





27% 


26K MODEL 27K 
80 MODEL 28K 


es @ 
K.4.12 
K.4.15 
KST.1 
KST.2 
KST.3 
KST.4 
KST.5 
KIT KST.6 
KIT KST.7 


KIT KST.8 


* TWELVE NEW HI-FI KITS .. . EVEN A HI-Fl STORAGEWALL 





KIT KST.9 





Acc.1 

AcC.2 

ACC.2U TURNTABLE BASE 

Acc.3 WITH LEVEL RECORO 
ACC.4 AND LEVELING CABINETS 
ACC-5 DEVICES . . 3 SIZES 


ACC-6 
ACC.7 


acc7za and NINE HI-FI ACCESSORIES FOR THE SOUND ENTHUSIASTS. 











Each CABINART design is an engineer's CABINART ‘56 CATALOGS: 


answer to an individval hi-fi equipment 
storage problem. Each cabinet, prop- 
erly’ used, is a designer's expression of 
the elements of good furniture design. 


. EQUIPMENT STORAGE 
if your hi-fi dealer does not stock . EQUIPMENT/ENCLOSURE KITS 
Cabinart, write for the name of our . REBEL HORNS & SPEAKERS 
nearest Cabinart dealer or mail order . THE CABINART STORAGEWAILL 
Factory and Offices, Wkiyn , N.Y. house. . HI Fi ACCESSORIES 





cabinart The pioneers in high fidelity radio furniture 


Cobinert is a division of G & H Wood Products Co., ing, @ OF N. Tlth St. @ Brooklyn I!, N.Y. 
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| Will Train You at Home 


ida for Good Pay Jobs, Success in 


National Radio - 
Institute 
Washington, D.C 
40 years of success a 
training men at 


thome in spare time 


I'll Prove it Is Easy And To See Equipment | Send You 
Practical To Learn At Home. ‘ For Practical Experience . . 
Sample Lesson FREE. Get Illustrated Book FREE. 
”* 
: a 


Practice Broadcasting Practice Servici ng 
7 < worn Eqpempmnent Ione a < 


It's practical to train at home for Self-confidence secur 

good Radio-TV jobs and a bright power come from kn ng-! nd 
future. As part of my Communica from experience. Not! 

tions Course | send you kits -of place of PRACTI( AL I KP ER t} t 
parts to build the low-power Broad That's why NRI training I 
casting Transmitter shown at the LEARNING BY DOING , 
left. You use it to get practical parts } furnish to build : 
experience performing procedures common to Radio and Tel 
demanded of Broadcasting Station my Servic ing Course 

Operators. An FCC Commercial modern Radio (shown 
Operator's License can be your build a Multitester, use 

ticket to a better job and a bright ing experiment fixing 

future: my Communications Course time starting a few mor 

gives you the training you need to rolling. All equipment 

get your license Mail card below keep. Card below will 

and see in m 00k other valuable showing other equipment 
equipment yo yuild. Get FREE Judge for yourself whet! 


sample lesson learn at home in your sp 
\ 


VETERANS ® 094 pay See Other Side 


Get My SAMPLE LESSON and “ ° or mal 
64-Page Illustrated Book 


BOTH FREE 


This card entitles you to Actual Lesson on Servi ing 
shows how you learn Radio-Television at home. You’! 
also receive my 64 page Book, “How to Be 1 Success 
in Radio-Television.’’ Mail card now! 


NO STAMP NEEDED! WE PAY POSTAGE 


Mr. J. E. SMITH, President 
National Radio Institute, Washington 9, D. C. 
Mail me Lesson and Book How to He 


Televisior Yo Saleaman will ill, Pleas 


Television Is Growing Fast 
Making New Jobs, Prosperity 


More than 30 million homes now have Television sets 
and thousands more are being sold every week. Well 
trained men are needed to make, install, service TV seta 
and to operate hundreds of Television stations. Think of 
the good job opportunities here for qualified technicians 
operators, et If you're looking for opportunit get 
started now learning Radio-Television at home in spare 
time. Cut out and mail postage-free card. J. E. Smith, 
President, National Radio Institute, Washington, D. ¢ 

Over 40 years experience training men at home 
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Train at Home to Jump Your Pay 


asaRADIO-TY Technician ~~) 


Get a Better Job—Be 


Ready for a Brighter 


Future in America’s Fast Growing Industry 


raining PLUS opportunit the 
PERFECT COMBINATION. for ob m 
curt good pa idvancement. When time 
ire good, the trained man make the 
BETTER PAY GHT! PROMOTED 
When jobs are scarce, the trained man en 
joye GREATER SECURIT’ NEI train 
ing can help assure more he Detter 
things of life 

Radio-Television is today opportunit 
field) Even without Televisior Radio 1 
bigger than ever before. Over 000 Radio 
Broadcasting Stations on the air; more than 
115 million home and Automobile Radios 
ire in use Pelevision Broadcast Station 
xtend from coast to coast now with over 
10 million Television sete already in us 
Over 400 Television stations are on the au 


ind there are channels for hundreds more 


Start Soon to Make 
$10 to $15 a Week 


Extra Fixing Sets 





Keep your job while training. Many 
NR students make $10, $15 and more a 
week extra fixing neighbor Radios in 
spare tine starting a few months after 
enrolling. The day ou enroll | start 
ending you special booklet hat 

ou how to fix seta. The multite ‘ 
build with parte I furnish helps dis 
ind correct troubl 


SEE OTHER SIDE 


of Aviation and Police Radio, Micr« 
Wave Relay, Two-way Radio communica 
tion for buses, taxis, trucks, et« is expand 
ing. New uses for Radio-Television prin 
ciples coming in Industry, ‘Government 
Communications and Homes 


My Training Is Up-to-Date 
You Learn by Doing 


Get the benefit of our 40 years’ experienc: 
training men. My well-illustrated lessons 
give you the basic principles you must have 
to assure continued success. Skillfully de 
veloped kits of parts I furnish “bring to 
lift the principles you learn from my 
lessons. Read more about equipment you 
get on other side of this page 

More and more Television information is 
being added to my courses. The equipment 
I furnish students gives experience on 
circuits common to BOTH Radio and 
Pelevision 


Find Out About this Tested 
Way to Better Pay 


Read at the right how fellow who acted 
to get the better things of life are making 
out now. Read how NRI students earn 
$10, $15 a week extra fixing Radios in 
spare time starting soon after enrolling 
Read how my graduates start their own 
businesses. Then take the next step—m 
ecard below 

You take absolutely no risk. I even pay 
postage. I want to put an Actual Lesson in 
your hands to prove NRI home training i 
practical, thorough. I want you to see m 
64-page hook How to Be a Suce in 
Radio-Television,” because it tells you about 
my 40 years of training men and important 
facts about present and futur Radio 
Pelevision job opportunities. You car 
NRI training for as little as $ i 
Many graduates make more than the tot 
cost of my training in two weeks. Mailir 
postage-free card can be an important 
in becoming successful. J. FE. Smith 
dent National Radio Institutes 
ington 9, DD ¢ raining Men for 
10 years Approved Member Na 
Home Study Council 


4. £. Smith, President a 
National Radio Institute 


The men whose messages are published 
below were not born successful. Not so > 
long ago they were doing exactly as you ae 
are now reading my ad! They decided 

should KNOW MORE. so they 
could EARN MORE . #0 they acted! 
Mail card below now. 


| TRAINED THESE MEN 


Lots of Now TV 


Spere-Time Jobs Trouble Shooter 
“I do a lot of spare- } 4 ly « t 
time Radio and grade en I at 


servicing. It > « 
learning and 

know how to 

you.” B. Goede, Piain- 

view, Minn 


Engineer with WHPE NRI Course 
“Thanks to NRI I Can’? Be Beat 
operated a successful t 
Radio repair store 
Then | got a job with 
WPAQW and now am an 
e epcinee r for WHYE 
W. Workman igh 
Point N. ¢ 


Quit Job for Extra Money 
Own Business in Spere Time 
“I decided to quit my an t 
ob and do ¢ wo 
ull time. I love my 
work and am doing 
all right financially.” 


af William F. Kiine, Cin- 
\ i cinnati, Ohio 


My Training Leads to Jobs Like These 





FIRST CLASS 
Permit No, 20-R 
(Sec. 34.9, P.L. & R.) 
Washington, D.C. 














BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed in The United States 








POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts., N.W. 
Washington 9, D. C. 


BROADCASTING: Chief Technician, Chief Operator, Power Monitor, Re 
cording Operator, Remote Control Operator, SERVICING: Home and Auto 
Radios, P.A. Systems, Television Receivers, Electronic Controls, FM Radios. IN 
RADIO PLANTS: Design Assistant, Transmitter Design Technician, Service 
Manager, Tester, Serviceman, Research Assistont. SHIP AND HARBOR 
RADIO: Chief Operator, Assistant Operator, Rodictelephone Operator 
GOVERNMENT RADIO: Operator in Army, Nevy, Marine Corps, Coast 
Guard, Forestry Service Dispatcher, Airways Radio Operator, AVIATION 
RADIO: Piane Radio Operator, Transmitter Technician, Receiver Technician 
Airport Transmitter Operator TELEVISION: Pick-Up Operator, Voice Trans 
mitter Operator, Television Technician, Remote Contro! Operator, Service and 

Mainte Technici POLICE RADIO: Transmitter 


Operator, Receiver Serviceman 


SAMPLE LE 
and 64-Page aoe 


FREE 


ND MAIL 
EE CARD 


Have Your Own Business 


Many NRI trained men start 
their own successful Radio- 
Television sales and service 
business with capital earned in 
spare time. Joe Toovenh, a grad- 
uate of mine, in Asbury Park, 
N. J., writes: “I've come a long 
way in Radio and Television 
since graduating. Have my own 
business on Main Street 





CUT our AN 





STAY AHEAD IN ELECTRONICS! 
thesee SAMS BOOKS show you how 


look for them on the Howard W. Sams ‘Book Tree’ 
displayed at your Electronic Parts Distributor 





AUDIO PUBLICATIONS 
INVALUABLE, AUTHORITATIVE Recording & Reproduction of Sound. Oliver Read’s 


TELEVISION BOOKS biggest selling volume ects of Audio 
lly covers recording x methods 

Color Television for the Service Technician. Written SO ae dee ane aren 

to prepare the service technician for the day y 

when he will be installing and servicing color 

TV equipment. 116 pages, 84% x 11 

Order $C-1 $2.50 ers m 


x 


Audio Amplifier Service Manvals. Vol. 5. Covers 3 

amplifier 12 prea ‘ j tom tun 
cle auring i? pager 

Analyzing and Tracing TV Circuits. A book which At. Order AA-S $3.95 
presents a new approach to the problema of 
television servicing. 168 pages, 8% x 11 

Order JA-1 $3.00 
TV Service Data Handbook. A compilation of the Vol ‘ ers made 
most frequently needed charts, tables, and for auring ’ 

mulas as required in TY servicing and installa Order AA-3 $3.95 
tion work. 112 pages, 544 x 844” Vel. 2. « p { ere made 
Order 38-1 $1.50 during mo f 

Order AA-2 $3.95 


$3.95 





TV Servicing Timesavers. This handy reference 


POPULAR BASIC MANUALS summarizes many service techniques found 
profitable from actual servicing experience, 124 RECORD CHANGER MANUALS 


Basic Radio Manual. A comprehensive train pages, 5% x 81%”. Order JC-1 $1.50 
ing guide, outlining step-by-step a 36-Les 











son Course on Basic Radio accompanied by Fundamentals of Color Television. A complete and Vol. 6. Cove i e recorders and 
a practical Shop Project section devoted to up-to-date explanation of Color TV written in 6 change " und 19054 
actual job projects that implement the lés- a simple style to give the reader a clear under with complete . nuals of 
sons and clearly translate theory into prac- standing of the subject. 224 pages 2x 54 the Seri 
tice. 248 pages, 8% x 11”, illustrated Order BA-1 $2.00 Order CM-6 $2.00 
Order ED-1 $5.00 Telecasting Operations. The only complete cover Vol. 5. ¢ er f 
Basic Electricity Manual. A complete training age of ery phase of Telecasting, from theory ture ' . 
course covering basic theory, terms, laws, through equipment, operation, maintenance Order $3.00 
circuits; includes magnetism, motors, trans production— indispensable to anyone interested Vol 
formers, lighting and many other subjects, in ‘Telecasting. 600 p., 6 x 9”. Order OH-1 $7.95 enodas 
ese pe er red inexpensive or ts which Photofact Television Course. Gives a clear, com Orde $3.00 
rig - rate theory in action. 264 pages plete understanding of ‘T'V principles, operation Vol , , ‘4 ‘9 ' 
84 x 11". Order ED-12 5 and practice. 208 pages, 8'4 x 11” 1950 : CM.3 $3.00 
or, Re Order TV-1 $3.00 oon - 
1 Auto TV Servicing Short-Cuts. Describes actual TV “4 ‘ oes a on 
os. IN HANDY SERVICE GUIDES service « soo hdehoston shows how to solve similar s04 oo CM-2 $4.95 
Radio Receiver Servicin A book on practical troubles in any receiver, 100 pages, 54 x 844 
service radio receiver servicing covering such basi Order TK-1 $1.50 COYNE AND BOYCE BOOKS 
I7BOR troubles as dead set, weak set, intermittent and TV Test Instruments. Tella how to operate each Distributed by Howard W. Sams & Co., Inc 
avater noisy sets, etc. 192 pages, 544 x 814” test instrument used in TV service work. 175 F 
Order RS-1 $2.50 pages, 844 x 11”, Order TN-1 $3.00 BB.) Redio & Electronics Handbook $4 
Coast AM-FM Servicing Short-Cuts. Describes actual AM UHF Antennas, Converters & Tuners. Covers all BB.2 Video Handbook 5 
TION and FM service case histories; shows practical antenna types, transmission lines and match cre.-1 TV Servicing Cyci i 5 
ways to solve similar troubles in any AM or FM ing networks. UHF converters and tuners, 156 cTs.2 induattal Gecre ; 
nician, receiver. 152 pages, 54 x 8%” Order RK-1 $1 50 pages, 544 x 814”. Order UHF-1 $1.50 c1s8-3 Latest Testing Inst 1s tor Servicing 
Trans Radio Receiver Tube Replacement Guide. Shows Servicing TV in the Customer's Home. Short-cut Redio-Televisi } 
aan al where to replace each tube in 5 100 rece ivers methods for repairs in the field. 128 pages cis Scuiieglt Ciliielien t a anid 
made from 1938 to 1948. 196 pages, 544 x 8% 514 x 844". Order TC-1 $1.75 eee lg tee + eda 
smitter Order TP-1 $1.25 3 "i ‘ , 
Making Money in TV Servicing. ‘Tells how to set cre Television and Radio Handbook 


Dial Cord inne Guide. Vol. 4. Shows correct 


ceman 
way to string dia 


up and operate a profitable TV service business cls camesitadinnin Mi Cleciiy Mennliimatiininds hin 
cords in radio receivers made + ‘ ‘ PF ‘ 
{) pe 2 5M } Orde > 

from mid-1951 through 1953. With index. 96 136 pages, 574 x 6% rder MM-1 $1.25 Radio-Telev i 1 
pages, 544 x 84". Order DC-4 $1.00 Pay As You See TV. A clear exposition o cies Bigger Profit , 
facts that are of vital interest to everyone cx cla Applicetion of Redic . adele, 3 

3 

’ 


Vol. 3. Covers receivers produced from 1950 
through mid-1951, and ‘J radio receivers from 
1946 through mid-1951. 96 pages, 54% x 8% { t " j ‘ a 
Order O0C-3 1 significant new development in ¥ entertai : : 
$1.60 ment. 96 pages 6 x 444". Order KA-1. $1.50 cis Volume Set plete of Applied 
Practical Rad ior 5 


Vol. 2. Covers receivers produced from 1947 . 
through 1949. 96 pages, 544 x 814” TV Tube Loceotion Guides: Vol. 5. Showa tube pos CTB-100 Technica! Dictleners ° 


Order OC-2 1 tions and functions in hundreds of TV receiver 
Vol. 1. Covers receivers produced os ee Helps quic kly locate faulty ‘tube 00 page CTB-101 Electrical Troubl« ting Manual 4 
through 1946. 112 pages, 5% x 814" 44 x 844”. Order TGL-5 $2.00 CTB-102 Electrician's Handt 2 
Order DC-1 $1.00 Vol. 4. Covers receivers produced in 1952.19 
192 pages, 5'4 x 844”. Order TGL-4 $2.00 
AUTO RADIO SERVICE. MANUALS Vel. 3. Covers receivers produced in 1961-19 
192 pages, 5'4 x 814". Order TGL-3 $2.00 
Vol. 2. Covers receivers produced in 1950-1951 
Order AR-4 $3.00 208 pages, 5% x 444”. Order TGL-2 $2.00 @ Order from your | ’ bber today, org 
Vol. 3. Full service data on 47 chassis (80 models) Vol. 1. Covers receivers produced in 1948, 1949 SB write to Howard W »., Ine 
used in 1950, 1951 and 1952 auto radio receivers 1950, 208 pages, 5'4 x &'4". Order TGL-1 $2.00 6 East 46th Si 
288 pages, 844 x 11”. Order AR-3 $3.00 
Vol. 2. Covers 60 chassis (90 models) used in 
1948, 1949 and 1950 auto radios. 288 pages 
84 x 11". Order AR-2 $3 Atomic Radiation, Detection and Measurement 
Vol. 1. Covers 100 auto radio models made from 
1946 to 1949 by 24 manufacturers. 396 pages This book covers the information necessary for 
8% x 11". Order AR-1 $4.95 a basic understanding of nuclear science and 
its applications. The service technician will be 
COMMUNICATIONS RECEIVERS particularly interested in those chapters dealing 
with the circuitry and operation of the many 
Vol. 2. Full analysis of 26 popular communica types of detection devices, in case he is called 
tions receivers made during recent years. 190 upon to service these units. 160 pages, 5! x 


pages, 84% x 11”. Order CR-2 $3.00 6)". Order ADR-1 $2.50 


nected with the television industry. Fou I cis Redie-TV end FM 
formative chapters present the case for ‘ cre : 


Radio and 


« 


v ¢ 


Vol. 4. Covers 41 chassis (48 models) produced 


were 
during 1953. 288 pages, 844 x 
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SAMS’ PUBLICATIONS HELP YOU LEARN MORE AND EARN MORE 


pesccesccecosccceccsoom! 
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NOW...‘heAll-purpose 
STON 


WAVEFORM ANALYSIS 


Response curves accurately displayed 
Ideal for use with Weston intensity 
marker display. A fast, retrace sweep 
circuit with cathode follower output 
prevents pattern distortion 


SQUARE WAVE RESPONSE 


‘ : —< < , ~ ; 
Weston - 
Model 983 Ms , 


weer | ; ec ; Overshoot is only 2 to 5%. Rise Time 
is 0.1 Microsecond. Square wave de- 
picted 250 kc. 





PHASE MEASUREMENTS 

Model 983 is a high gain, wideband Oscilloscope designed to accurately 
reproduce waveforms comprising a wide band of frequencies. High sen- 
sitivity of 15 millivolts per inch RMS makes this “scope ideal for — 
SETTING RESONANT TRAPS...SIGNAL TRACING IN LOW 
LEVEL STAGES...AS A GENERAL NULL INDICATOR... for 
PHASE CHARACTERISTIC MEASUREMENT IN INDUSTRIAL 
APPLICATIONS...and for SWEEP FREQUENCY VISUAL ANALYSIS, 

The ‘scope contains identical vertical and horizontal push-pull amplifiers 
with a choice of AC or DC coupling without affecting either sensitivity kth a Ratenatal-verti 
or band width. Both amplifiers have compensated step attenuators and cal amplifiers, 0-S00 ke-0”, to 1 m< 
cathode follower input. /t has excellent square wave reproduction with within 2°; by internal adjustment 
overshoot of only 2 to 5%, with a rise time of 0.1 microsecond. The with gain controls at mox 0” phase 
*scope response is essentially flat throughout the specified range of 4.5 me shift possible on any specific fre 
and is usable to 6 me. quency toe 6 mc 

The unit has provisions for internal calibration, internal phased sine 
wave, and Z-axis intensity modulation. Reversal of polarity of both horizon- RESPONSE CHARACTERISTIC 
tal and vertical signals is easily accomplished by means of toggle switching. 
Tube replacements are non critical, and etched circuitry facilitates quick 
and rapid maintenance. 

The Model 983 Oscilloscope is now available through local distributors, 
For complete literature write WESTON Electrical Instrument Corporation, 
614 Frelinghuysen Avenue, Newark 5, New Jersey. 


Note flatness throughout specified 
range; to 3.6 mc down 1.5 db, at 4.5 
mc down 3 db, at 6 mc down 6 db 
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NOTHING BUT 
“STAMINIZED"” CAPACITORS 
WiLL, Dian. 


ASTRON 
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wite TY 


piack ANP ” 
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coLrogry nanos 
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panies AMPLIFIERS 


AND TUNERS 


PHOTOFACT HELPS YOU SOLVE IT 


FASTER, EASIER, BETTER, MORE PROFITABLY / 


THE WORLD'S 
FINEST SERVICE DATA 


PHOTOPACT Service Data is the 
only service information based 
upon first-hand examination 
of the actual production-run 
receivers and equipment. It is 
authentic, uniform data de- 
veloped through actual study 
and analysis by service engi- 
neers in the Howard W. Sams 
Laboratories. PHOTOPACT is 
the only data prepared from the practical 
point of view of the Service Technician. 


Thousands of Service Technicians use 
PHOTOPACT daily for time-saving, profit- 
boosting service operations. If you've 
never used PHOTOFACT, you've never re- 
alized your full earning power—you've 
never given such complete customer 
satisfaction. So get the proof for your- 
self, Try PHOTOFACT—use it on any job. 
Your Parts Distributor has the Folder 
Sets you need for any of the 17,000 TV 
and radio receivers, changers, recorders, 
etc,, covered in PHOTOFACT. Once you 
use this great service, we know you'll 
want the complete pHoToract Library. 


FREE Send for the PHOTOFACT 
CUMULATIVE INDEX 
IT’S VALUABLE! 


Send for itt Your guide to 

virtually any modelever 

fe come into your shop; 

helps you locate the 

proper PHOTOFACT 

Folder you need to solve 

any service problem on 

any model. Once you heve the 

make and chassis number, it takes 

just 60 seconds to find the appli- 

cable PHOTOFACT Folder. Send coupen now 
for your FREE copy of the valuable Cumulative 


THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT—THEY HELP 
YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION 


FULL SCHEMATIC 
COVERAGE 


1. Famous “Standard Notation” 
uniform symbols are used in every 
schematic. 

2. The same standard, uniform 
layout is used for each schematic, 

3. Diagrams are clear, large, 

easy to read, easy to handle. 

4. Wave forms are shown right on the TV 
schematics for quick analysis by ‘scope. 

5. Voltages appear on the schematics for 
speedy voltage analysis. 

6. Transformer lead color-coding is indicated 
on the schematic. 

7. Transformer winding resistances appear on 
the schematic. 

8. Schematics are keyed to photos and parts 
lists. 


FULL PHOTOGRAPHIC COVERAGE 


9. Exclusive photo coverage of all chassis views 
is provided for each receiver. 

10. All parts are numbered and keyed to the 
schematic and parts lists. 

11. Photo coverage provides quicker parts iden- 
tifications and location. 


ALIGNMENT INSTRUCTIONS 
12. Complete, detailed alignment data is stand- 
ord and uniformly presented in all Folders. 
13. Alignment frequencies are shown on radio 
photos adjacent to adjustment number — adjust- 
ments ore keyed to schematic and photos. 


Howard W. Sams & Co., Inc., Dept. 2-J5 


index to all the PHOTOFACT Folders you need. | 2201 E. 46th St., Indianapolis 5, Ind. 





EASY-PAY PLAN TO 
FIT YOUR BUDGET 


Ask your PHOTOFACT Distributor... he'll 
show you hew yeu can now own the 
PHOTOFACT Library through a unique 
Easy-Pay Pian that exactly fits your needs. 
Pays for itself as you EARN MORE. 











! (CL) Send FREE Photofact Cumulative Index. 


| City 


hE 


TUBE PLACEMENT CHARTS 
14. Top and bottom views are shown. Top view 
is positioned as chassis would be viewed from 
back of cabinet. 
15. Blank pin or locating key on each tube 
shown on placement chart. 
16. Tube charts include fuse location for quick 
service reference. 


TUBE FAILURE CHECK CHARTS 
17. Shows common trouble symptoms and ind 
cates tubes generally responsible for such 
troubles, 

18. Series filament strings are schematically pre 
sented for quick reference. 

COMPLETE PARTS LISTS 
19. A complete and detailed parts list is given 
for each receiver. 
20. Proper replacement parts are listed, to 
gether with installation notes where required 
21. All parts are keyed to the photos and sche- 
matics for quick reference. 

FIELD SERVICE NOTES 
22. Each Folder includes time-saving tips for 
servicing in the customer's home. 
23. Valuable hints are given for quick access to 
pertinent adjustments. 


24. Tips on safety glass removal and cleaning. 


TROUBLE-SHOOTING AIDS 
25. Includes advice for localizing commonly re- 
curring troubles. 
26. Gives useful description of any new or 
unusual circuits employed in the receiver 
27. Includes hints and advice for each specific 
chassis. 
OUTSTANDING GENERAL FEATURES 
28. Each and every PHOTOFACT Folder, re- 
gardiess of receiver manufacturer, is presented 
in ao standard, uniform layout. 
29. PHOTOFPACT is a current service 
hove to wait a year or longer for the data you 
need. PHOTOFACT keeps right up with receiver 
production. 
30. PHOTOFACT gives you complete coverage 
on TV, Radio, Amplifiers, Tuners, Phonos, Changers 
31. PHOTOFACT maintains an inquiry service 
bureay for the benefit of its customers. 


HELPS YOU EARN MORE DAILY 


RADIO-ELECTRONICS 


-~you dont 





AIRCRAFT INSPECTOR 


VETERANS --NON-VETERANS “With RITA training 


and through repairing — 
= | LP y 0 U FA R N radios and televisions : 
for the right people at 
the right price, | was 
e able to make the right 
in contacts. | am new an Inspector for 
Douglas Aircraft at about $125 @ 


week.” 


— dS I've helped these men — Hugh Maddox, Lor Angeles, Calif 


$60 A WEEK IN SPARE TIME 


| hove the skill and 
know-how te do the 
work | lowe best and 
to enjoy better things 
in life, thanks te RTTA 


Now, while demand for trained men is rising, you can prepare for a top-pay, life- cb ore yp 
i S 7 , P servicing and ma ing o we 

time career as an electronic technician, television repairman, or studio technician spare time 

. .. Or set up your own profitable business. You don’t need any experience whatso- aT Ce a Se 


ever to add your name to my list of hundreds of successful graduates. ASSISTANT MANAGER 


LEARN BY DOING 


Ronald W. Curry, 
umm set up your own home laboratory and prepare for = 
adio Receiver 


Tulsa, Okle Sd 
a BETTER-PAY TV JOB. You build and keep a profes- 
sional TV RECEIVER complete with big picture tube EARNS EXTRA MONEY 





As part of your training | give  —_| -@™ As#istont Mon os 


ager of Day and Nile 
you the equipment you need to TV Service ¢ ae. 











(designed and engineered to take any size up to RITA training gave 
21-inch) . . . also a Super-Het Radio Receiver, ss me a chance for my 
Signal Generar . A: own business, extra 
a AF-RF Signal Generator, Combination Voltmeter- seney enened, ead 


tw Teephore Ammeter-Ohmmeter, C-W Telephone Transmitter, mere ry thet the 
nsmitier price of the course 
Public Address System, AC-DC Power Supply. Every- ousd cous Gn 
thing supplied, including all tubes. Bryce Ruttie, Peterborough, On 


tario, Can 


Public Address System 


Ammeter Ohmmeter 


STUDY NEWEST DEVELOPMENTS 

My training covers all the latest developments in the fast-growing Television- FEELS FULLY QUALIFIED 
Radio-Electronics industry, You learn about FM — RADAR — COLOR TV — With your training | 
TRANSISTORS — PRINTED CIRCUITS, etc. feel fully qualified to 
gel oul and compete 

CHOOSE FROM THREE COMPLETE COURSES with all radio me * 

covering all phases of Radio, FM and TV chanics in this area 
Radio, FM and Television Technician Course — no previous experience needed | have over $1,500 Ir 

FM-TV Technician Course — previous training or experience in radio required vested in test equipment, $1,000 in 

TV Cameraman and Studio Technician Course — advanced training for men 

with Radio or TV training or experience. 





tube stock and $200 in miscellaneous 
equipment. Since | heven't had one 
complaint in 9 months | have been 


~ ; ti # yn la My Wie ; servicing sets, your school must have 
charge date 1 ¢ done a good job 
After you finish your home study training in Course 1 or 2 you can have two 
weeks, 50 hours, of intensive Lab work on modern electronic equipment at , 
our associate resident school, Pierce School of Radio and Television. THIS 
EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER! an oe as = 


Mr. Leonard C Lane, President 
RADIO-TELEVISION TRAINING ASSOCIATION 
% Dept. R-9C, 52 East 19th Street, New York 3, N.Y $ 





FREE FCC COACHING COURSE FREE! '!! send vou 


2 *m 40 
Important for BETTER-PAY JOBS requiring FCC License! You | poge beck. How 
‘ os . poge Deor Mr tone Me me your WEW FREE BOOK. FREE ‘SampLe 
get this training AT NO EXTRA COST! Top TV jobs go to to Make Money in a an ag you 0 SAMI 
. Zaft elevision adio on neds thot will show * how mote 816 
FCC-licensed technicians Electronics,” a Free MONEY IN TELEVISION. 1 under: ~ chention ond rf 
sample lesson, and ee sstesmen will colt 


her | 
EARN WHILE YOU LEARN Sewing tow ant § LEASE PRINT PLA 3 
Almost from the very start of your course you can earn extra a “lob "in 


money by repairing sets for friends and neighbors. Many of my ¥ Television oes 





Adares 





students earn up to $25 a week .. . pay for their entire train- 
ing with spare time earnings . . . start their own profitable f=) = 


service business. 


ie | AM INTERESTED in 


C) RadioFMT¥ Technion Coune | Write discharge date 
tiew 2 () FM-TV Technion Course 4 
adio Mavlerinion Naining i d50¢(n B anges 
Setaadn Course 
& 








52 EAST 19th STREET « NEW YORK 3, N. Y. aaae: & 
Licensed by the State of New York @ Approved for Veteran Training = 12) s Al E s MAN WwW ; L L Cc A L L! 
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After initial adjustment 

asin photograph,” Ur. Meticuls 
automatically perforn 

erations in making jur 
transistors—tiny experi 

vices which may find 


uses in the telephone 


The machine we call “Mr. Meticulous” 


Bell Laboratories scientists, who invented the junction work, and even their practiced hands became fat 
transistor, have now created an automatic device which This development demonstrates again how Be 
performs the intricate operations required for the labo- phone Laboratories scientists work in every 


ratory production of experimental model transistors. telephony to make service better. 


It takes a bar of germanium little thicker than a 
hair and tests its electrical characteristics. Then, in 
steps of 1/20,000 of an inch, it automatically moves 
a fine wire along the bar in search of an invisible layer 
of positive germanium to which the wire must be 
connected. This layer may be as thin as 1/10,000 
of an inch! 

When the machine finds the layer, it orders a surge 
of current which bonds the wire to the bar. Then it 
welds the wire’s other end to a binding post. After- 
ward, it flips the bar over and does the same job with Transistor made by new machine is shown in s/ 


. . g ¢ , io , eC 
another wire on the opposite side! above, magnified 6 times. At right is sketch of at 


are bonded, The wires are 2/1000 inch in diameter 
Once only the most skilled technicians could do this crimped to reduce thickness. 
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MR. SERVICE DEALER: 
you’re ridin’ high, wide 
an’ handsome 





MAKE THE MOST OF IT! 


Once again, Raytheon is telling your story, this 
time to the 26,450,000 readers of LIF! Magazine 
(September 12 issue) and, once again, you have a 
golden opportunity to cash in on this great, national 
promotion. All you need to do is He in with this dra- 
matic, colorful, full page advertisement. Use Raytheon 
HOT OFF THE PRESS! decals, blow-ups of the ad, displays and local adver- 

The Sensational New RAYTHEON tising to show customers you are the capable service 
TRANSISTOR APPLICATIONS BOOK dealer we're talking about. You'll increase your 
116 pages — over 50 practical applications — volume and profit and boost your neighborhood 
complete how-to-do-it instructions. Available from prestige to an all-time high. 
your Raytheon Tube Distributor or send 50¢ to Your Raytheon Tube Distributor will be happy to 


Department P7, Raytheon Manufacturing Company help you plan a tie-in campaigr , 
’ . that will prove most 
Newton 58, M chusetts. P y P : " pagan 
wie — - effective. Call him today, 
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TV CAPACITOR SERVICING DATA 


For Every Manufacturer from A to Z 


FREE FROM SPRAGUE 


These two pocket-size manuals are the hottest 
radio-TV servicing guides ever produced. Both 
contain the most complete—and the most up-to- 
date—capacitor replacement information avail- 
able ANY WHERE! 
Keep them both handy and you'll never have to 
thrash around for the right capacitor replacement 
information. Sprague makes them all, Sprague lists 
them all, and Sprague distributors know them all —all 
to help you handle every capacitor job right every time. 
What's more, you don’t have to pay a red cent for 
these valuable, expensive-to-prepare, expensive to keep 
up-to-date manuals, You can get them both FREE from 
Sprague distributors located in every sales area in the 
United States. We'll be glad to send you the name of the 
one nearest you. Or, for 10c to cover postage and mail- 
ing, we'll gladly send you the manuals direct from 
Sprague Products Co., 81 Marshall St., N. Adams, Mass. 


S| RAG E 


WORLD'S LARGEST CAPACITOR MANUFACTURER 


Sprague Products Co. is the Distributors’ Division of the Sprague Electric Co. 
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to 

Millions 
TV view 

every wer 


An outstanding group of rotors... three 

proven and tested models... ALL 40% 
SHARPER TUNING than ANY other automatic 
rotor. Handsome cabinet... dependable 
performance... proven and tested by thousands 


and thousands of satisfied users. 


THE RADIART corp.” 


CLEVELAND 13, 0H10 


HARRY BR, ASHLEY 
President 


CET THE MOST FOR YOUR 
MONEY! Don’t buy ANY test in- 
strument until * a put the EICO 
INSTRUMENT (kit or wired) 
equivalent before youm— and... 


* Compare ADVANCED ELEC. 
TRONIC DESIGN 


* Examine the QUALITY 
PARTS 


% Notice ease of construction 


*® Check EICO'’s 5-WAY GUAR. 
ANTEE on components, instruc- 
tions, performance, lifetime serv- 
ice and calibration 


* Compare FEATURE for FEA- 
TURE, DOLLAR for DOLLAR 


Then YOU decide who's giving you 
the MOST for YOUR MONEY. 


46 KITS and Instruments to 
choose fram!—an instrument for 
every purpose. 


You'll SAVE 50% and more 
.»» When you BUY EICO! 


Write for FREE CATALOG C9 


04 Withers St, + Brooklyn 11, N.Y, 
Prices 5% higher on Wert-Coost 


kif O's rnass 


with advanced electronic de 


sible to 
COST ! 


give 


You build EICO KITS in one evening — but... 


LIFETIME! 


7 
& 
3% 


NEW RF SIGNAL GENERATOR #324 


purchasing and world-w 


you LABORATORY) 


idle 


sign, produce 


NEW 
DC WIDE BAND 
5” OSCILLOSCOPE 
#460 
KIT $79.95 
Wired $129.50 


y alue 


PRECISION 


distribution 


s never bef 


iT LOW 


THEY LAST 


5” PUSH-PULL 
OSCILLOSCOPE 
#425 
KIT $44.95 
Wired $79.95 
> 
7” PUSH-PULL 
OSCILLOSCOPE 
#470 


KIT $79.95 
Wired $129.50 








VACUUM TUBE 
VOLTMETER #221 
KIT $25.95 
Wired bad 95 


DeLuxe vTvM 
#214 (7V2" METER) 


KIT $34.95 
Wired $54.95 


7232 Peak-to-Peak 
VTVM with 
DUAL-PURPOSE 
AC/DC UNI-PROBE 
(pat. pend.) 
KIT $29.95 
Wired $49.95 





KiT $34.95 
Wired $49.95 


TUBE TESTER 


Pix Tube Test Adapter 
4 





#2944 FLYBACK 
TRANSFORMER & 
YOKE TESTER 
KIT $23.95 
Wired $34.95 


fod 
Fe 


KIT $34.95 
Wired $49.95 


TV/FM SWEEP GENERATOR +360 
SMC-4.5MC CRYSTAL $3.95 ea, 


| he 
je, Wired $59.95 
~~ 0-6 eo 


DELUXE RF SIGNAL GENERATOR 


KIT $39.95 


#315 





6V & 12V BATTERY ELIMINATOR & 
CHARGER 71050 


KIT $24.95 | 


Wired $39.95 


DELUXE MULTI-SIGNAL TRACER #147 


et, 

- 
© e ° 
e e 


a @ @ 


R-C BRIDGE & R-C-L COMPARATOR 
#9508 


Kit 
$19.95 


Wired 
$29.95 





KIT $24.95 
Wired $29.95 


20,000 Ohms/Volt MULTIMETER 
#565 





KIT $12.90 
Wired $14.90 


1000 Ohms/Volt MULTIMETER #536 





a. 


VIVM PROBES KIT 
Peak-to-Peak $4.95 
RF $3.75 
High Voltage Probe-1 
High Voltage Probe-2 
SCOPE PROBES 
Demodulator 

Direct e 

Low Capacity 


Wired 
$6.95 
$4.95 
$6.95 
$4.95 


$5.75 
$3.95 
$5.75 


lo-Million EICO KITS & Instruments sold to date—OUR TENTH YEAR! 
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THE GIANT 


eee Facts and figures of 


The future of electronics was discussed recently by W. 
Benton Harrison, vice president of Sylvania Electric Prod 
ucts, Inc., before the Financial Analysts of Philadelphia. 
Highly interesting facts and figures were cited. A condensed 
version of Mr. Harrison's address follows: 


LECTRONICS is such an enormous subject that it 
would require a good many men a good many days to 
speak on all its aspects. It is relatively new and grow- 
ing very rapidly. Since electronics encompasses a 
vast multitude of products and systems and new ones are 
being developed and introduced almost daily, and since new 
companies are entering the field all the time, just producing 
sales-volume figures has been a monumental task. 

We are extremely fortunate in having Radio—Electronics 
Television Manufacturers Association (RETMA), which 
compiles most exact and reliable industry reports. Our pre 
dictions can come to within at least 85 to 90% of accuracy, 
and possibly better. 

One of the two major fields within the industry today is 
entertainment electronics. To illustrate, let us consider what 
trade gossip once had to say about prospects for television 
in 1954. Dealers sold 6,400,000 sets to the public in 1953 
This was an all-time record. When a period of rather severe 
inventory adjustment began in late 1953, “the trade” mis 
takenly attributed the setback to a decline in buying by the 
public. So when 1954 approached, this same “trade” glumly 
forecast that television set sales in 1954 would be somewhere 
around 5,000,000. What happened? The public bought ap 
proximately 7,300,000 sets last year, once again establishing 
an industry all-time high. 

We expect that some day there will be just as great a 
percentage of television homes as there are radio homes 
today, and today there are 46,600,000 radio homes in the 
United States. Of those radio-set homes, nearly 70% also 
have television. This high figure, coupled with the fact that 
by the end of 1955 virtually the entire country will be within 
range of a good television signal, means that television is 
rapidly approaching the saturation point—the point at 
which virtually every home that is going to have a set 
already has one. But don’t let that word “saturation” mis- 
lead you. 

In fact, we believe that the public will purchase 6,300,000 
black-and-white television sets in 1955, in addition to ap 
proximately 100,000 color receivers. Let’s analyze that figure 
of 6,300,000 black-and-white sets. If only 4% of those now 
in use are replaced for wear or obsolescence, that means a 
sale of 1,300,000 sets. If population growth and establish 
ment of new homes this year proceeds as expected, this 
might mean the sale of another 600,000 more sets than if 
the population and number of homes remain static. 

The growth of the second-set idea might mean the sale of 
another 300,000 units. These figures—and I should like to 
say that in each category the estimate is very conservative 
add up to a sales potential of 2,200,000 sets in 1955. Sub- 
tracting this from the predicted figure of 6,300,000 black- 
and-white sets, that leaves 4,100,000 to be marketed to 
established homes that never have had a television set before 
As of right now, there are approximately 15,600,000 homes 
in the United States without a television set. This means the 
industry will have to sell one in every four existing homes 
currently without television in order to achieve our estimate 
of 6,300,000 black-and-white sets for 1955. The average 
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INDUSTRY 


Our incredible 1 rdu LTy 


cost of a black-and-white te on se $140 fact price 
Therefore, if we sell a quarte: ! ets than we 
have estimated, that will ‘ l 
the industry. If we sell a half-m I ets than those 
predictions, that will mea lit 100,000, And 
an extra million sets would a 000,000 to 
the industry’s overall volu 

Even though the number 
appreciably each year, the 
the long-term potential for t 
between 6,000,000 to 7,500,000 
next decade. At the end of the 
that somewhere in the neighbor 
be sold and that annual doll 
$1,500,000,000. 

In other words, dollar volum« 
hence will be 40 to 50° greater that 
will of course be attributable to a stead Tit imber 
of color sets. While it is probabl é that ») more 
than 150,000 color set will be produ ! ear (and 
only 100,000 of them sold to public ) expected 
that something like 34° of sa ‘ be in the 
1958—60 period and that by 1964 « int about 
61% of all sets produced. As y Ct ( or is on the 
way, but it will be some time be ‘ vill be 
marketed in large quantities, and at least six y« before 
production for color catches up with white 

Has television crowded home radio « t ip? Hardly 
The manufacturers sold 6,400,000 home { last year for 
a total volume of about $136,500,000. ar 
another 7,000,000 sets, at approximaté 147,000,000, will 
be sold in 1955. Market survey how that more people than 
ever before are listening to radio and that iring the day 
light hours when the housewife car a 
radio is turned on more frequent! television set 
It seems indicated that over the 195% )} period, nearly 
7,800,000 radio sets, grossing over $148,' 00, will be sold 
each year and that by 1964, 8,500,000 | e radio units will 
be sold, at a total of nearly $162,000,000 

The sale of entertainment radios 1 automobile will 
be linked very closely, of course to i tor | roduction 
It seems a certainty that virtually hres f every four 
pleasure cars will be equipped with a ra researches 
show that 4,100,000 auto set totaling en $103,000,000, 
were sold in 1954 and that another 4,300,000, aggregating 
$107,500,000, will be sold this year. Aut t sale in the 
1958-60 period should average 1,800 
average volume of $120,000,000. Ir 
5,600,000 auto units will be sold at a 
$140,000,000 

Before the war, the receiving-tube carried along 
at a rate ranging from $10,000,000 t& 000,000 a yea 
But that market has expanded into a bu neluding both 
receiving and picture tubes, that exceeded $170,000,000 last 
year, is expected to be above $400,000,000 in the next five or 
six years and will go to $575,000,000 higher by the end 
of the decade ahead. 

The last factor in entertainment « t ! d om l 
records and phonographs, which should te a fairly 
level volume of sales of between $120,001 0 and $140, 
000,000 a year, at a minimum, over the I have 
heard the high-fidelity market alone described a tentially 
a $200,000,000 business (¢ ed page 160) 
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Making 
Printed Circuits 
Is Eas 


All your needs for 


this type of wiring are 


eastly avatlable, 


By TOM JASKI 


OR commercial, industrial and mil- 
itary purposes printed circuits and 
printed-circuit wiring are well es 
tablished. Some 
and the 
cased coupling plates or as major parts 
in the latest kits 

work however we 
struggle along with clusters of wires, 
components and mounting strips, often 
dificult to lay out, particularly in 
shallow After building a few 
instruments with printed-circuit wiring 
one begins to wonder why the advan- 
tages it presents could not be obtained 
for most equipment. With components 
available in transistors 


reach the experi 


menter amateur as small en- 
Instrument 


For most of our 


chassis 


smaller sizes, 
becoming more available and lower in 
this would be a very 
advance 

At least one company has put on the 
market a $10 kit of conducting and 
resistance paints. Another firm sells a 
6 x 6-inch sheet of copper bonded to 
plastic, and the covering and etching 
material to make your own printed 
circuits, 

The paints, although capable of pro- 
ducing a printed circuit in the true 
sense of the word, are costly and not 
easy to use. 

Conductor lines are very easily dam- 
aged by the heat from even a very small 
soldering iron. The are not 
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coat, desirable 


resistors 


particularly stable and change dras- 
tically in value with an application of 
the insulating lacquer. Figs. 1 and 2 
show circuit wiring formed with con- 
ducting paints from a kit. 

The people selling the bonded sheets 
offer more hope to the experimenter. 
The printed-circuit wiring which can 
be made with these kits, however, can 
just as well be with a few 
cents’ worth of materials from the local 
hardware and drug stores. 


produced 


Constructing printed circuits 


One type of printed-circuit board 
consists of some .001 to .003 inch thick 
shimstock, any type of plastic 
sheet and a small quantity of suitable 
adhesive. Professionally, an adhesive 
film using pressure and heat for bond- 
ing can be obtained. But hard- 
ware stores or hobby shops carry some 
adhesive which will do just as well. 
I use a cement with the name of GOO 
which did a fine job without either heat 
or pressure so long as the directions 
were followed exactly. The thermo- 
setting plastics such as Bakelite or 
Micarta will do a better job than most 
others, but even fishpaper can be used. 
The thermoplastics may 
trouble by melting locally when attach- 
ing connections. The brass and plastic 
are cleaned thoroughly before gluing, 


brass 


most 


give some 


oscil 
board 


Fig. 1—Subminiature push-pull 
lator parts mounted on circuit 


and roughening the surface 
cabinet paper may be helpfu 
The circuit is carefully 
paper. If you have 
puzzles, this part should be 
main trick is to avoid crossov 
wise conventional circuit layout 
are used—-placing the part 
undesirable coupling takes plac 
using the shortest possible « 
Provide small holes fo: 
leads For %-watt re 
should be inch 
capacitors they will vary 


evel 


onne 


spaced % 


size and voltage rating 
ceramic will 
compact, 

If a crossover 
two small holes in the circuit 
a short wire on the other 
turn the trick 
shielding is desirable and 
itances are not critical, a 
as possible should be removed 
high-frequency circuits or 
amplifiers requiring very 
tion values, most of the meta! 
be removed. 

To complete the circuit 
bonding the brass and plastic 
the design to the with 
paper or pressure with a hard drafting 
pencil. With a sharp pointed knife 
remove the metal as required Bs 


capacitors 


becomes 


For cir« 


nign 


board aft 


tran 


brass cart 
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Fig. 2—Rear 
view of Fig. | 
conductors made 


) 
ri ; 


board 


Circuit 
for 
tage amplifier 


two 





with silver con- 
ducting paint. 


<4 - 


ith 
and drill 


ma d« “ 
knife 








Fig. 4 


appearances’ sake 
with a_ solvent 
glue 


glue 
the 


lead 


remove exce 
recommended by 


The 
No 


mall 
50 drill 


manufacture! 


holes are made with a and 


the circuit board is ready for installing 
With 
soldering 
If the glue should 


components. reasonable care no 


will 


damage from iron heat 
occul 
it will again. In 
the lead 
firmly in place. 
will soon learn to keep circuit 
and simple if the knife 
to be your tool. Fig. 3 shows a circuit 
for a_ two-stage 
amplifier produced with no other 
than a knife and a No. 50 drill 
A second method, a little 
industrial offers 
for more complicated circuit It 
lends itself very well to 
manufacture such as the 
circuit shown in 


often lo« ally ’ 
set 
component 


the mean 


hold the 


s00n 
time will 
brass 

y ou 
line straight 
subminiature 
tools 


board 


closer to 
practices, advantages 
al 0 
repetitive 
two-step 
Fig j 
Start again by bonding a sheet of shim 
stock to plastic as before. Depending 
on whether you have to make 
many, either paint on the brass direct- 
ly all those pieces which are to remain 
or make a stencil showing the 
pieces. With a stencil a small 
gun is helpful but not essential. The 
paint used can be enamel or lacquer 
If desired, various colors may be used 
for clarity. Fig. 5 shows a stencil and 


counting 


one or 


Same 
spray 
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Schematic diagram and circuit layout for two-ste 


the painted board. A stencil to be used 
frequently might well be made from the 
same shimstock 

Prepare an etching bath consisting 
mall quantity of 
Submerge the circuit 
the anode and 
the cathode 


current, 


and a 
acid 
board in it as 
will 
direct and in a 
the the 
areas will begin to eat away. If a 
lively bath is de 
acid can be added or even a 
of nitric acid. But a fast 
is much harder to control 

All parts of the bra he 
appear at about the same 
properly 
a few molecules thick will remain \ 
can be wiped off with the giue 
However, if 
these can be 
tarily connecting 
side of the 
etching may 
but it is not difficult 
the ingle 
A sheet cathode parallel to the 
least of the 
etched 


of water 
sulfuric 
any ele 
Apply a 
few 
unpainted 


trode do as 
6-volt 
minutes bra in 
more 
ilfurw 


ired, more 


arot 


few 


etching bath 


rate if 


cleaned, and a layer 


bra island hor 
removed by 


the po itive 


sist, 
them to 
voltage source Proper 


little 
Cleanliness of 


require a practice 
the 
brass is most important 
factor. 
circuit board and at 
size will give an evenly 
across the whole area. 
After etching, 
ing and rinsing, all 
complete the circuit 


ame 


job 


thorough wash 
that 
board i 


very 
remain to 


removal 


p counting circutt 





Fig. 5—Top, stencil 

made from layout. 

Bottom, the painted 
cireuit board. 


conducting 


quickly be 


paint If no 
available, it can 


conducting 
paint 1 
made by removing the carbon rod from 
a used flashlight cell 
with 


powdering it and 
mixing the powder ome drafting 
This makes a conducting paint 
bonding 


However, 


fixative 


hows very excellent 


characteristic 


which 
plating 
oft drafting pencil or an electro 


and 
even ii 
praphik pencil could be used. 
They will 


plated, but it 


coring 
which can be 
little 


produc e line 


takes a longer 


In drawing the circuit, the electrode 
must be connected to all part For this 
bridges can be drawn 


purpose mall 


later Connect 


edge of the 


which can be removed 


ing bridges drawn on the 
plastic are particularly easy to remove 
the circuit board in the bath, 


this time to the negative 


Immerse 
connecting 
ide of the power supply, with a copper 
electrode connected to the positive side, 
Only 1 volt i More voltage would 


copper porous, resulting in 


used 
make the 
poor adhesion. Lower voltage would 
power”’—the 
reach their 
destination on the board The bath 
should be about 100° F. for best results. 
A hot bath will provide better-quality 
copper and better bonding. The top 
limit is about 140 I These 
hould provide about .001-inch 
Several thousandths 


not provide “throwin, 


copper particles would not 


values 
plating 
in 45 minutes 
thickness is 
and 


desirable since it permits 


anding polishing of the circuit 


lines 


Electroforming is not much different 
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The etched 
board. 


Fig. 6 
circuit 


Fig. 7—Plated cir- 

cuit board plat- 

ing is copper, base 
is Plexiglas. 


line 
heat 
groove can be 


from plating. In this case circuit 
are scribed in the plastic 
Narrow and shallow 
with a plastic 
as the Ungar type 540 marking tip 
Sand the surface of the board 
and scrape the grooves to remove loose 
Then paint the groove 
conducting paint. At this point it would 
be well to check for continuity 
ohmmeter. The next 
as plating, with the same ingredients 

The formed circuit 
below the irface of 


with 


made cutting tool such 


mooth 


particles with 


with an 
step | the ame 
and current value 
will be entirely 
the plastic and thus well protected from 
damage 
Othe: 
circuit 


methods of imilar 


boards, 


producing 


such as embedding and 


casting, have been experimented with 


but seem to have no great advantage 
for the 


involved are more complicated and 


experimenter. The processe 
more 
adaptable to large-scale 


For those not entirely familiar 


productior 

with 
the advantages of printed circuits, her 
brief Printed circuit 
neat 
mechanical 


8s a summary 


wiring is and compact. It is not 
hock o1 
avery rigia n 


for component parts as well. It 


subject to vibra 
inting 

very 
intercapacitance relations 


tion and provide 


constant in 








and stable with temperat 
important factors in 
frequency circuit 
The following 


turers currently 


is a list of 
producing 
used in the various method 
circuit This 
available pr 


printed 
sentative of 


by no means complete 


Conducting paints 


General Cement Cc 
Ill. (silver $4.70 
Microcireuit Co 
and copper, parts 
Handy & Harman 
h Y | 


Microcircuit New Buffa 
form, approximately $10) 
Inter Electronic 


New York 
Bonded-sheet 
Tele-Diagno 

N. ¥ 
Pechnique 

N J 
Consultant 

York, N 
Harcon Elect 
Ronded ahee 
Mica Inst 


Continental! 
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Common-Collector ‘Transistor Amplifiers 


HE input impedance of the famil- 

lar common base and common-emit 

ter junction transistor amplifiers is 

notoriously low when compared 

with the high input impedance of tube 

type amplifiers. Typical values are 60 

ohms for the common and 1,000 
ohms for the emitter. 

The 


cult, 


base 
common 
common-collector amplifier cir- 
familiar of all three tran- 
stor circuit configurations, does have 
high input impedance and can be used 
as the input stage of 
instruments such as 
plifiers, signal electronic 
voltmeters, Geiger counters and similar 
devices. It is useful also, in lieu of a 
tepdown coupling transformer, be 
tween transistor amplifier stages as an 
interstage impedance-matching 
Unlike the transformer, the 
collector stage provides power 

The common-collector amplifier re 
sembles the tube type cathode follower 
in the following respects: It has high 
input and low output impedance, volt 
age gain of than 1, 
excellent frequency 
reversal 


least 


transistorized 
multistage am 
tracers, a.c 


device 
common 
gain. 


less power gain, 


response and no 
The common collector 
differs from the cathode follower, how 
ever, in that its input resistance is not 
ndependent of its 
being highest for 
and vice versa. 


phase 


output resistance, 
high output 
Also, its output resist 
ance increases as the resistance of the 
signal (generator) 
{nother important property is that, for 
fixed generator and output resistances, 
the input resistance of the 
collector decreases with increasing sig 
nal frequency. In spite of 
common characteristics, the 
collector is 


values 


source increases 


common 


these un 
common 
quite satisfactory as a 
source of high input impedance, along 
with power gain, in the input 
many 
In a common-collector 
input signal is applied between the 
and collector of the transistor 
1). The internal base resistance 


stage of 
transistorized circuits. 
circuit, the 


base 
(Fig. 
r, and collector resistance r. thus are 
n series with the signal source. It is 
r. that gives the common-collector cir- 
cuit its high input value, since r. for 
a junction transistor is very high with 
respect to Pro. 

In surveying the 
commercial transistors, the 
seemed to have particular 
common-collector operation, 
collector resistance and 
its alpha high. The base resistance of 
this unit is 1,500 ohms, so offhand one 
might expect to obtain an input resist- 
ance (r. + re) of 2,000,000 1,500, or 
2,001,500 ohms in a common-collector 
circuit. Actually, however, this value 
could not be attained practically, since 
r. + re must be multiplied by a decimal 


characteristics of 
CK725 
merits for 

ince its 


is 2 megohms 
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By RUFUS P. 


equal to- 
i rr. 


CK725, the maximum calculated 
resistance thus will be 
than 2 megohms. 

The resistance—capacitance-coupled 
circuit shown in Fig. 1 sembled 
for test. In this arrangement, the base 
of the transistor “floats” without 
to provide the highest possible input 
resistance. (A _ bias-stabilizing resist 
network would lower the 
ance.) A low-voltage d.c 
was chosen since the resulting low d« 
emitter current helps keep the 
resistance high. 

Using a 600-ohm signal 
the following performance data were 
accumulated: 1. Input impedance at 20 
cycles is 1.2 megohms and decreases to 
160,000 ohms at 50 ke. This falloff is 
shown by the curve in Fig. 2. Individual 
CK725’s might supply higher input 
impedance, 2, Voltage gain is constant 
at 0.96 from 20 cycles to 10 ke (Fig. 3) 
and falls slowly to 0.88 at 50 ke. 3. The 
maximum input signal voltage E,, be 
fore positive-peak clipping appears in 
the output signal is 0.52 volt r.m 
4. The corresponding maximum output 
signal voltage E is 0.499 volt r.m 
5. Power gain is 30.74 (14.87 db.) 

These data were taken with a high 


input 
something less 


was a 


bias 


ance imped 


source (1.5) 
input 


generator, 


impedance a.c. vacuum tube voltmete: 


oscilloscope connected in parallel 
the signal output terminals. The 
minimum load which might be con 
nected directly to the output terminals 
of the circuit in Fig. 1 without 
ting its would be approxi 
mately 10 times R1, or 300,000 ohm 
When this common-collector circuit j 
used as the input stage of a system, it 
output should be transformer-coupled 
to the next stage for 
pedance matching and to maintain the 
very high input impedance. For ex 
ample, the circuit in Fig. 1 
transformer-coupled to the input of a 


and 


across 


up et 
operation 


satisfactory im 


may be 


common-emitter voltage amplifier 
(input impedance 1,000 ohms) 
a 30,000-to-1,000-ohm coupling 

former. This transformer 


tage 

with 
tran 
would have 


| 
4¢ 


NP 


i . =, 
——_i(—_— Ay ; . 





Fig. 1—Schematic diagram of common- 
collector transistor amplifier circuit. 
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ITH the boat 

cabin off (see 

electri component 

seen. Toward 
mediately behind a 90-volt 
the 6-meter superregenerat 
which includes audio volta 
and a power output stage 
of midships is the control 
taining eight relays. Fou 
resonant-reed relays, whicl 
when energized by a.c. of 
frequency. The frequenci 
116.3, 442.6, 470.5 and 500 
can be so close without ar 
of control errors becaus¢ 
spectrum of each relay ext 
range equivalent to or 
nominal frequency, 

The resonant relay 
power directly 20 «they 
energize auxillary rela 
The auxiliary relays contr 
tion and drive. One 90- a 
B battery are used, plu 
for filament heating and a ¢ 
ture storage battery for t 
steering motors 

Fig. 1 is a schematic ‘ 
boat receiver. Isolating stag 
prevent superregenerato! 
from causing trouble. The 
erator is V2-a, with R1 the 
control. Stages V2-b and \ 
age amplifiers, and 
output stage which fee 
chassis and the resonant 

Fig. 2 shows the top 
chassis. A Bud Minibox 
was used for both recei 
chassis. The receiver cha 
the unflanged part of the 
the tubes mounted underne 
This was necessary becau 
cabin is replaced on the | 
no room for tubes on top 





extra tube socket whicl 
needed but was left ir 
laziness.) This method of 
has the advantage that tl 
accessible even when the 
operating position, so that 
and tests can be made. 


Top view of beat with cabi: 
A na jack is in forward hatch cover. —..,. 
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Fig. 4 is a diagram of the control 

assis. This is the flanged part of the 

linibox, with two sides removed by the 
mple process of bending them until 
they fall off. The result appears in Fig. 
». The legs are angles. The alteration 
that the control 
could straddle the propeller drive shaft 
to conserve space. As Fig. 5 shows there 
is very little under the chassis so this 
is no problem. 

The relay connections require a little 
explanation. RY5 and RY6 (which are 
energized by resonant relays RY1 and 
RY2) have single-pole double-throw 
contacts and control the polarity of volt- 
age applied to a small steering motor 
(of which more later). Tracing the con- 
nections, it is seen that if RY5 and RY6 
are unenergized, contacts 1 and 2 of J4 
go to ground. If RY5 is energized, con- 
tact 2 of J4 remains at ground potential 
while contact 1 volts positive 
When RY6 is energized, just the reverse 
happens. 

The drive-motor 
made 


was made so chassis 


goes 6 


circuit could have 
just the same, and in fact 
will probably do it that 
way. However, I just happened to have 
a double-pole 
stock, with 


so it was 


been 


constructors 


double-throw 
only three of the others 
used. Here RY8 does the 
polarity-reversing in the standard way, 
while the contacts of RY7 stop current 
from 


relay in 


passing to the motor when they 
With RY8~ unenergized 
polarity is such as to cause the boat to 
and when RY7 that 


are open. 
go astern closes 
happens. 

The relays used for RY5, 6 and 7 
were 2,000-ohm G-E surplus units. It is 
much better for the life of the resonant 
relays to use 10,000-ohm relays through 
out, in which case the values for RI 
and Cl should be used with all relays 
rather than the simple 1-s«f capacitors 
necessary to make the less sensitive ones 
work. The value of R1 can be 
depending on trial. 


increased, 


+4 


++ 





<I 


superregenerative with 1 power and 


Fig. 1—Receiver diagram 


Fig. 6 is a diagram of the 
installed in the boat. All permanent 
wires are threaded through small holes 
made in the boat frame supports to keep 
them in place. The boat photo shows the 
battery locations. To get the 1.5-volt 
cell in place in this model, a couple of 
the frame supports must be cut away, 
but remaining strength is sufficient 

Connectors of any kind can be used. 
The ones used in this boat were made up 
from an Elco Varicon kit, which permit 
making connectors of any size. Insulated 
hookup wire is used. 


The rudder 

This arrangement (Fig. 7) i 
what special and works out very 
even as constructed by an individual 
who dislikes mechanical work 

The motor which drives the rudder is 
a small 4—6-volt d.c. unit with a tran 
parent plastic housing. It rests on its 
ide in the left rear compartment of the 
boat and is set in place with Duco 
Its shaft helds a worm which 
extends in the direction of the bow \ 
vertical shaft supported in holes in a 
small metal dual angle has a 
pinion gear on each end. The lower geat 
contacts the worm; the 
be seen in the photo 

The rudder post goes through a 
tube and is soldered to the rudder. The 
upper part is bent so that it 
ort of tiller. A section of rac k j 
into a quarter-circle and a hole 


wiring 


ome- 


we ll, 


cement, 


mall 
upper gear can 
mall 
forms a 


bent 
drilled 





Fig. 2—Topside of the receiver chassis. 
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Schematic of control chassis. 


view of receiver 





chassis 
Minibox 


Control 
modified 


Fig. 5 
It is a 


there need be 
top the 
piece of foam 

the 
the 


immediately 


and 
switche to 


mechanical binding 
no limit 


motor 


rudder 
Small 
the 
the 
rudder 
the 


overtravel 


rubber 
lightly 
limits so 
tarts to 


motor is re 


pre end of rack 


against ruddet 
that the 
move when 
ed 

T he worm, geal 
able in hobby 


wear at 


teering 
ver after 
shaft avail 


Ww here 


and are 


hop the motor can 
1 hey 
pitch and the 


in 2-foot 


be bought are approximately 48 


rack is 48 pitch, obtained 


from Boston Gear or 
All 
should be bent to 


and 


length 
any similar bras 

The rack 
the motor, 


company are 
hape after 
yreat rudder 
the distance 
post and the 


with 


are in 
between the 
gear, then 


Measure 
vertical rudder 


draw a circle on pape this as a 


radius. Bend the rack to shape, using 
the perimeter of the circle as a pattern 
sary—the 
precision 


whole 
job but 


Exactness is not neces 
from a 
Lubrication of the gear 
will 


for 


ystem is far 
it is adequate 
not 


and is 


yatem is desirable since it 


catch dust not necessary 


to) 





Permanent boat wiring. Lamps 
prevent rudder motor from going too 
fast; when cold, their low resistance 
passes extra current for motor starting. 
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Fig. 6 


holds 


(see 





relays. Fig. 7 


text). 


low speeds and intermittent operation 


Final adjustment 


The entire system can be adjusted on 
the vate? 


the 


banana 


bench before it see 
stand to hold 
Part I) \ 

fastened to a hatch cover on the 
deck the wire 
plug. antenna is a 


the 
a simple 
photo in 


boat (see 
jack I 
orward 


and led to the antenna 


The 


wire a couple of feet lor v 


piece of bu 
oldered at 
banana 
Turn the 


few feet away) and adjust the o 


one end to a plug 


on transmitter (keep it a 
cillator 
and amplifier tuning for maximum out 
put, on tone this 
Advance the regener 
control 
the oscillator 
maximum 
vibration of a resonant 
of phones clipped to ground and 
wire or plug pin connected to the re 
ceiver audio output. Adjust 

tion for a clear tone. Tune the 
coil for maximum output; this 


switching an) for 
pul pose 
ation 
tune 


recelvet 


about a quarter-turn and 
(L3 in Fig. 1) 


Indicated by 


slug 
audio as 
relay or a pair 


some 


regenera 
antenna 
will not 
be a sharp maximum 

Now, if it has 
(and even if it 
adjust the 
capacitors in 


not been done before 
has, do ita 
the 
transmitter 7) 
The re 

in the room, especially if it 
building, 


This is due to 


a touchup), 
values of tone 
the 


the relays operate 


tuning 
that 
spots 
teel- 
poor 


may be 
na 
there i 


tanding 


beamed where 


reception vaves 


Parts for receiver and control system 


Resistors: !—/0,000 1|—~82 000 4—220 000 1—2.2 
megohms, '/, watt; |—240 ohms text), | watt; 
1—50,000 ohms, potentiometer near 
Copacitors: 2—5 yur, 2—50 ppt, |—!00 
mica; |—.001 f, 1.002 pf, 2—.01 pf, I—0.! 
1—0.25 pf, 3 ri 200 paper; |—40 yf 
volts, electrolytic 
Relays: |-—resonant 
equivalent); |—resonant, 
er equivalent) i—resonent 
3304-6 or earivalent) ! 
(Frahm 3304-5 or equivalent 3-2 hrs (see 
text) sensitive s.p.d.t (G-E sure |—10.000 
ohms, sensitive, dp.d.t. (Potter and Brumfield 
LMI! or equivalent) 
Miscellaneous: |—iT4, 2-—-3A5's 
LI, 3 turns of hookup wire over ground 
12; t—coil L2, 12 turns of Ne 16 ef 
on Millen 69046 form: |—coil L3, same 
transformer, interstage, [1:4 


(see 


put 

pf, 
volts 200 
3304-8 or 

3304-7 
(Frahm 
ycles 


416.3 cycles (Fr 
A226 cy 
470+ 


resonant > ri 


tubes I—coil 
end of 
smeled 
as 12; I 
turns ratic primary 


wire 


Make 


not 
the 
steering 


and will 
Wher 
low, the 
not simultaneou 
of sufficient audio power! 
V3-b (Fig. 1). While the 
not than 20 
B supply, this happens « 
pepped 
externa 


happer 
batt 


and dr 


recelve! 


operate 


draw more 


batteries can be 
ing them to 


for a few 


an 

hours, with the 

age adjusted for a curr 

teries of around 30 to 50 

for the trar 

is a principal reason for the 
sefore letting the boat ride 

one more thing is nece ary 


can be done 


The radio equipment will 
out of balance, and probab! 
the boat to be down by the 
shows a simple ballasting 
ing old screws and bolts in t} 
partment. Fill the bathtul 
and carefully place the boat 
add old screws, bolts 
heavy that comes in sn 
the rear compartment 
is balanced. Remove the 
this job. Then dump in 
tities of Duco 
ballast in place. When dry, } 
back in the tub and leave i 
hours to see that there ar 
Then off to the nearest be 
and her 


and an 


cement 


maiden voyage! 


impedance 7,000 to 15,000 ohms 
tap not used (Stancor A-64-C 
transformer, output, 14,000 + 4 
A-34% or equivalent): 2—r.f hokes 
banana jack and plug: | 
i—4-pin male and female connect 
and onnector; 3—2-cin 
cornector; |—battery connector for 
I—battery onnector for 4-volt 
nector for 1.5-volt cell; |—-v 
VS Of} oF equivalent) 1—6-v 
miniature (Willard or equivalent 
cell (Burgess 4F or equivalent 
(Eveready 455 or equivalent 

d.c i—4-6-volf motor d. ; 
3—7-pin miniature sockets; 3—5-5 
2,000-ohm relays): |—aluminum box 
(Bud Minibox CU-3005 or equivale 
| worm, 2 pinions, rack, 48 
Gear); |!—coupling for drive m« 
switch 4—<crystal sockets double 
relays (Cinch 2K4 or equivalent 


phone 


female 


pitch 


-~Rudder drive system under rear 
deck. Screws and bolts provide ballast 
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ontact Potential »« 


OMETIME, when you are 

ing on a receiver, disconnect all 

but the heater leads from the 

socket of any tube. Set your vac 
uum-tube voltmeter for measuring neg- 
ative d.c. volts, on the lowest range. As 
shown in Fig. 1, connect the positive 
lead of the v.t.v.m to the cathode lug 
on the tube socket and the negative 
lead te the grid lug. Turn on the power 
to heat the cathode of the tube. The 
voltage you read on the meter dial is 
contact potential. 

Negative electrons are boiling out of 
the hot cathode into the surrounding 
vacuum to form a space charge. Bil- 
lions of these electrons collect on the 
grid which is nearest the cathode and 
there they form a negative charge. 
These electrons can escape only slowly 
through many megohms of resistance in 
the v.t.v.m. and enough remain to hold 
the grid decidedly negative with respect 
to the cathode. In many minature tubes 
the difference of potential will 
about 1.5 volts. 

You will find contact potentials also 
on plates of triodes and on plates and 
screens of pentodes, but the values are 
very small. This is because not many 
space-charge electrons get past the 
grid. If, however, you check from the 
plate to cathode of a diode such as the 
6AL5, contact potential will measure as 
high or higher than those on grids of 
triodes and pentodes. Electrons in the 
diode are intercepted by no other ele- 
ments between cathode and plate. 

Next connect a resistor of about % 
megohm between cathode and grid of 
a triode or pentode (Fig. 2) or between 
cathode and plate of a diode. Measure 
contact potential across this resistor. 
It will be only 20 to 30% of the former 
value for now electrons are returning 
to the cathode more rapidly through 
the resistor than they did through only 
the v.t.v.m. and fewer remain on the 
grid (smaller negative charge) at any 
given moment. If you substitute a grid- 
return resistor of only 10,000 to 20,000 
ohms, the contact potential may not be 
measurable. Here we have one reason 
why so many tube data sheets warn 
against grid circuit resistance of more 
than 4 to % megohm—or even 100,000 
ohms. It is to reduce the biasing effect 
of contact potential. 

Contact potential 


work 


read 


negatively biases 


DISCONNECTED 


Fig. 1—Negative electrons collect on 
grid to produce a contact potential. 
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a grid without the help of any external 
voltage. In many radio receivers the 
grid resistor on the audio voltage am 
plifier has a value of about 10 megohms. 
A familiar circuit is shown in Fig 
Contact potential across this 
sistance supplies the entire 
bias needed by the amplifier. 
When a twin-diode tube is used in a 
vacuum-tube voltmeter or other 
rectifier o7 


high re 
negative 


service 
instrument as a detector, 
one section may be employed solely for 
balancing the contact potential of the 
other section. A method of doing this is 
illustrated in Fig. 4. At a is a simple 
shunt rectifier consisting of a single 
diode which delivers pulsating positive 
direct current when a.c. voltage is ap 
plied. With or without an applied a.c. 
voltage there is contact 
at very small a.c. inputs this contact 
potential may add materially to d.c 
output voltage. 

At b a second diode is added 
connections reversed. If contact 
tials of the two diodes are equal at the 
d.c. output, they will 
other. In practice, the contact potential 
of two diodes or of two 
twin-diode are likely to be different, so 
we resort to the 
Fig. 4 

With these connections, positive and 
negative contact potentials of the two 
diodes act at ends of a bal 
ancing potentiometer, with rectifed d.c 
output taken from the slider. Moving 
the slider will allow picking up enough 
negative contact potential from the sec 
ond diode to balance the positive con 
tact potential from the first, and d. 
output will be unaffected. 

Contact potential may be 
also with any available d.c 
opposite polarity which may be ad 
justed to suitable value. But without 
some form of balancing, low-voltage 
measurements may be erroneous. There 
is no measurable contact potential be 
tween elements of a crystal diode, and 
no balancing is needed. This is an 
advantage of the crystal over the tube 
when used in detector probes for serv 
ice instruments. 

Contact potential in a tube become 
with lower heater voltage and 
cathode temperature since electrons boil 
less rapidly out of the cooler cathode 
and form a weaker space charge. At 
half normal heater 


potential, and 


with its 
poten 


balance each 


ections of a 


connectior at c of 


opposite 


balanced 


voltage of 


less 


voltage, contact po 


Fig. 2—Measuring the contact poten- 
tial across a grid-return§ resistor. 
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Conventional audio amplifier 
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Fig. 4—Balancing contact potential. 
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Schematic diagram showing all components in the tube—transistor receiver. 


N many respects the transistor is ad 

mirably suited for the 

of compact radio receivers, In 

tion to its 
requires considerably les 
power than Unfortun 
ately, it is not easy to use transi 
efficiently with re circuits. The 
input impedance of the transistor is, in 
some arrangements, too low to connect 
to a conventional parallel resonant cir 
cuit; in other 
high to use the tuning 
series resonant circuit. The 
counterpart of a vacuum-tube 


construction 
addi 
feature, it 

battery 


space aVINGg 


does the tube. 
stors 
sonant 


configurations it is too 
properties of a 
transistor 
regener 
ative detector is likely to be less 
tive and generally le 
the tube circuit. Thi 


a problem to the 


sensi 
selective than 
represents quite 
would-be constructor 
of a small headphone 


A successful 


comes this 


receiver 
which 

hybrid circuit 

detector 


solution over- 
obstacle is a 
and one or 
amplifier The 
economy of such a s¢ 


consisting of a tube 
two 
battery 


transistor audio 


t, though 
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not as attractive as the straight tran- 
sistor circuit, is much better than that 
of a design based entirely on tubes. The 
CK6088 is a good tube for thi 
in view of the rather 
of the filament, only 20 ma at approxi- 
mately 1.5 volts. Such a tube—transis- 
tor set consumes 20 ma from a size D 
flashlight cell and about 3.25 ma from 
a 7.5-volt C battery. 

A two-tube version of this set re- 
quired 40 ma from the A supply and, 
for the same performance as the tube 
transistor radio, a 22.6-volt B battery 
was needed, With a tube and two tran 
sistors the percentage difference in bat 
tery drain between such a combination 
and a three-tube set is even greater. 
Furthermore, the tube—transistor 
bination works as well as straight tube 
additional power gain that 
might be expected from tubes is largely 
lost because of the low g,, of subminia- 
ture tubes and from the difficulty in ob- 
taining high sensitivity and high 


purpose 


frugal demand 


com 


sets. The 


audio 


amplification simultaneous 
detector 


Circuit description 

The circuitry of the 
receiver is shown in the « 
tube 
audio frequencies, at the 
viding radio-frequency 
The reason for this unu 
ment is that the low input 


operates as a cathode 


the grounded-emitter tra! 
must be fed by a signal 

low impedance if we are to 
cient power transfer. In addit 
current and power gain deve 
cathode follower is used in 
transistor amplifier 

In the initial adjustment of 
ceiver it is important that | 
have just enough turns so that 
tion starts with R1 practi 
zero-resistance position 
L2 having about six turn 
ground end of Ll. The tubs 
deliver enough power to drive 
sistor if its plate voltage is r« 
far below the applied 6 volts di 
fact that—with 
detector can oscillate 
tential of 2 volts or so. For t!) 
the prescribed number of 
may be a bit skimpy. Howe 
tivity and selectivity will be 
improved even if the re generat 
below the value 
tector to oscillate when R 
vanced experiment 
done to determine optimur 
of detector operation. Thi 
the coupling between L1 
varied considerably by ad 
position of the ferrite core 
upon the tuning range and Q 
not be great, provided the g1 
tion of the slug remains 
take advantage of this ea 
tablish optimum feedback, 
tant that L2 be wound next 
preferably the ground en 
not directly over L1. 

Most important, keep in 
the wrong phasing of L2 wi 
degeneration, with the very 
of the benefits desired fron 
eration This can be read 
mined by trying the connecti: 
L2 first one way, then the ot 
connections which result iy 
or in the most peppy perf 
right and should not be 
any subsequent change in 
of turns on L2 or in spacing 
and L1. 

The antenna, like the f 
justment, can be expected t 
receiving conditions. A 15-f 
antenna should be adequaté 
pickup of weak station 
ground is also used. Of ec 
antenna (within limits) 
i-foot vertical whip 
ground is sufficient for 
dium-strength stations 
ception could be obtains 
only the ground wire to the 
minal of the set. Whatever 


¢ 


enough feed 
with a 


needed to ca 


Some 


wit! 
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used, C1 must be adjusted to find the 
best coupling conditions. The shorter 
the antenna, the higher must be the 
capacitance of Cl. For operation with 
a whip antenna, Cl should be paralleled 
by an additional 100-yuf capacitor 

The transistor collector current 
should be about 1.5 ma. This current is 
primarily determined by R2. Since tran 
sistors differ considerably from unit to 
unit, it may be necessary to modify R2. 
The transistor used was a germanium 
junction n-p-n type. Equal results may 
be expected from a p-n-p junction tran- 
sistor but the circuit will have to be al- 
tered so that opposite polarities of bias 
voltage are applied to the emitter and 
collector with respect to the n-p-n tran- 
The point-contact transistor 
(usually p-n-p) is not recommended be- 
cause it is not stable in the grounded- 
emitter amplifier circuit. 


Modifications for the CK722 

To use the more popular CK722 p-n-p 
junction transistor, the following 
cuitry changes should be made: 

1. Reverse the polarity of the B bat- 
tery so that the — 7.5-volt terminal con- 
nects to the output transformer. 

2. Remove the ground connections 
from the transistor emitter and from 
the B battery tap. Reconnect the ground 
to the negative terminal of the B bat- 
tery 

3. Remove the R1 the 
output transformer and reconnect it to 
the positive pole of the B battery. 

4. Connect the emitter to the 
volt terminal of the B battery. 


sistor. 


cir- 


connection to 


Parts for tube-transistor radio 

1—1,200, 1—4,700 (see text), I—2 meg- 
ohms, '/2 watt; |—100,000 ohms, potentiometer 
Capacitors: |—50 wupf 
wut, mica; |—350 pyf, 
conventional two-gang 
used) i—.00! yf, mica; 
(if physical size is not 


Resistors: 


ceramic variable; |—250 
variable (larger section of 
tuning capacitor can be 
2.4 G-E Tantalytic 
important, a low-voltage 
paper capacitor of | wf of larger can be used) 


Miscellaneous: |—Ferri-Loopstick or equivalent; |— 
L2, 6 of more turns wound adjacent to ground end 
of loopstick coil (see text); I—3:1 audio trans 
former; |—size D flashlight cell; |—tapped 7.5-volt 
radio C battery (Burgess 5540 or equivalent); |— 
CK6088 (Raytheon subminiature); |—n-p-n junction 
type transistor (Texas Instrument type 200); |—phone 
jack 


The purpose of these modifications is 
to bias the elements of the p-n-p tran- 
with the same voltages as the 
n-p-n unit shown in the schematic, but 
with opposite polarities. The counter- 
part to this situation not exist 
with tubes; the applied d.c. plate volt 
age must be positive with respect to the 
It is possible that the experi 

enter might feel more at home with 
the n-p-n transi r its 
and collector are polarized exactly as 
the corresponding elements of the tube, 
the grid and plate, respectively. 

The audio transformer provides an 
approximate impedance match between 
the transistor collector circuit and the 
headphones. A fair degree of perform 
ance may be obtained by inserting high 
impedance headphones directly in the 
collector circuit if it is desired to elimi 
nate the transformer in the interest of 
miniaturization. END 
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US 


by 


LL experimenters have occasional 
A need for a source of variable low 
voltage, high-current a.c. Common appli 
include tube 
operation, experimental 
bias supply, line-frequency 
age for bridge and 
measurements, low-range a.c 
calibration, and control voltage in 
phase-operated electronic device Not 
all experimenters can afford Varia 

A step type a.c voltbox can be con 
structed, using three or 
surplus filament transformers, a 
in the diagram. These 
are inexpensive and a number of 
ages in closely spaced 
obtained. It is not 
to the secondary voltages shown in the 
found that two 
units and 
unit 
output 


cations heating, relay 


rectifier ype 
ignal volt 
tests impedance 


voltmeter 


more mall 
hown 
transformers 
volt 
steps can be 
necessary to stick 
diagram but I center 
tapped 6.3-volt 
tapped 2.5-volt wide 
combination of The 
various separate voltages are obtained 
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> 
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TI ale 02 
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voltbox. 


one cente! 
provide a 


voltage 














Schematic diagram of the ax 


by connecting the secondaries or halve 
of secondaries in 
or opposing. As can be 
table, the three transformer 
provide any one of 22 voltage 
from 0.65 to 15.1. 

The voltbox may be 
small metal utility box. 
former secondary 
to nine front-panel 
as indicated in the diagram 


adding 
the 
pecified 


series, either 


een in 
ranging 
assembied In a 
rhe 


connected 


tran 
leads are 
insulated binding 
rhe 


obtained 


post 3, 


various output voltages are 
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New 
for 


Japacitor 


Leakage 


Dynamic characteristic of 
leakage resistance 1 
basis for in-circutt 
capa itor checks 


By ROBERT G 


, the radio and TY 
technician ha 


OR year ervice 
dreamed of an in 
strument that could be applied di 
rectly to a fixed 
circuit to 


capacitor in a 
receive! determine whether 


leaky. The prob 


1, which shows 


or not the capacitor i 
lem is illustrated in Fig 
a capacitor (paper, mica or 

istance R 
may be used for in 
coupling or as a sereen or 


When it de 


leakage resistance 


ceramic) 
hunted by circuit re 
This capacitor 
terstage 
ag 
velops 


bypass for example 
sufficient 
(Rix), circuit operation deteriorates or 
fails 

rhe problem is to find the presence 
of Riv shunted by R. A new dis 
covery, Which is the basis of 
application 


when 
a pending 
that leak 


age resistance is in general a different 


patent disclose 


type of vresiatance from circuit resist 
ance and can be distinguished by a defi 
nite teat differs 


from ordinary circuit resistance in that 


Leakage resistance 


in some forms it is unstable and non 


linear when tested dynamically with a 


pulse voltage 


These new concepts are not entirely 


imple, and the graphs in Fig 2, 2 
and 4 will 


understandable. The 


make them 


fixed 


serve to more 
capacitor 
whose leakage resistance is now cau 

ing trouble in the receiver was good 
installed and the 


tut after a period 


when receiver 


ated satisfactorily 


*Chief fleld engineer, 8 i Electric Co, 


Fig. 1—Leakage resistance R,, affects 
set operation and may be hard to detect. 
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Se 


MIDDLETON?® 


of service the initial high value of leak 
age resistance has 


gradually dec 
the point where it causes trouble 
technician is concerned with thi 
of leakage resistance that usually 
during the life of the 
is an important point 
forms of 
that of a brand-new 
pacitor having a poor dielectri 


lined to 
T he 
form 
arops 
capacitor. Thi 
T here are 
leakage resistance ich as 


other 


poorly mad 


Fig. 2—Circuit resistance (a) is lin- 
ear but leakage resistance (b) is not. 


a capacitor has a low value of leakage 
resistance that doe not have the de 
clining that make pos- 
sible the in-circuit type of leakage test 

Fig. 2-a shows that circuit resistance 
is linear. The current through it is pro 
portional to the applied 
Fig. 2-b shows that leakage resistance 
may rise slightly at first and then fall 
off rapidly to a very low value as the 
applied voltage is 
illustrates another 


characteristic 


voltage gut 


increased Fig 3 
form of 


common 


Front view of the 
Simpson model 383 


leakage resistance. Curve A 
when different 
ages were applied to a .0f 


age currents 


paper capacitor. This capac 
infinite leakage 
with an 


resistance whe! 
electric ohmmeter 
but leakage currents indicate 
of 24 megohms at 100 volt 
7.4 megohms at 200 volt 

hows the result of similar 
ments made on a .0Ol-uf 60 
that 
resistance on the 


showed 2 m 


capacitor 
leakage 
Incidentally, this characteri 
known to 
cians, and they do not rely 
age ohmmeter tests. 


experienced ery 


Leakage resistance is ofter 
fluctuating or drifting when 
applied. Fig. 4 is the graph of 
ments made on a .005-uf 600 
capacitor. When the test volt 
first applied, the leakage re 
low and then rose suddenly 
stable value. Initia 
rose to the high levels show: 
to lower and more stable value 

By using these 
leakage resistance we can det« 


and more 


characte. 


applying a low voltage l 

across the capacitor and mea 
current that flows and then 
the voltage and again mea 
current. E/I will be the san 
case if there is no leakage 
but it will differ if leakage 
is present. See Fig. 5. Unf 
the heavy current flowing 

will often burn out the cir 
ance so other methods mu 


The pulse test 
Capacitors in pulse circuits f 
er than those in sine-wave o1 
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‘on. 





ice, so a pulsed voltage should be ideal 
for such a test. Furthermore, a pulse 
may peak voltage as high as 

with a short duration. The 
amount of energy in the pulse 
integrated for definite tests 
without endangering circuit resistances. 


have a 
desired 
small 


may be 


By substituting a narrow pulse for the 





Fig. 3—Other forms of leakage resist- 
ance. 

battery in Fig. 5 we can briefly charge 

capacitor C to 600 volts without caus 

ing sufficient 


current flow to overheat 


resistor R across the capacitor under 
test. If the pulse (dashed lines in Fig 
6) is generated by a very low imped 
ance source, the capacitor will be raised 
instantaneously to the peak voltage of 
the pulse, irrespective of the value of 
R. Note that the average value of the 
pulse, as generated, is zero. This mean 
if the pulse i displayed on the 
of a scope with a sawtooth 


creen 
sweep, that 
he positive area of the pulse above the 
ero-volt line will be exactly equal to 
area of the pulse 
line. The meter is not deflected 
But, if leakage resistance R is pres 
The 
characteristic of R cause 
rectification of the pulse volt- 
age and its average value is no longer 
A dc 


the pulse circuit 


the negative below 


tnat 
ent, circumstances are altered. 
nonlinear 


partial 


microammeter in series with 
will be deflected. The 
(solid lines in Fig. 6) 
does not rise to its 600-volt 


zero 
pulse voltage 
peak be 
R:« decreases to a small value as 
voltage rises above a certain 
This 
rent through R 


ce pul c 
point nonlinear increase in cur 
is sufficient to deflect 
the meter. 

After pulsing, the value of R,, 
or may not return to its initial value 
When a d.c. voltage is connected in se 
ries with the microammeter (Fig. 7) 
the value of current may change only 
during pulsing (dynamic testing), but 
it may in addition show a fixed change 
as indicated by a continuing greater de- 
flection of the meter pointer after the 
pulse voltage is removed from the ca- 
pacitor under test. 
ralue of Rix 
when the pulse voltage is applied and 
higher value when the 
voltage is switched off, but in 
the change is to a lower 


may 


Sometimes the increases 
remains at a 
pulse 
most cases 
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value. This agrees with the earlier ob 
servation that which 
failing in service have declining ag 
of leakage resistance. But this i ot tive 
the complete picture 

In practice the application of a high 


capacitors 


manent 
definite 
to “burn In pr 
out” the leakage resistance and to make rran 

a good capacitor out of a bad one (Fig 

8). More often, however, the leakage 
resistance is changed to a much 
value or a dead short and the capaci 
tor is left in worse 
fore. A good 
unchanged by application of the test 


voltage pulse sometimes serve 


lowe! 


condition than be 


complete ly 


capacitor } 
pulse. 
Some whose leakag | 


sistance has dropped to a low vali 


capacitors 


to several megohms, for exampl 

relatively small deflecti 
the meter until a certain critical 
of pulse voltage is reached, such a 
100 or 600. Then the capacitor 
break down suddenly, accompani: 
a snapping sound from 
violent kicking of the 

A capacitor that is not 

ice, however, 
characteristic and does not breal 
nor show a change in leakage « 
when pulsed at 


produce 


within and a 


meter pointer 





failing in 
maintains it orig 


rated working 
There is not arily any 
correlation between the amount 
flection obtained on the meter for va 
rious values of R 
having a relatively low value « 


nece 


Thus, a capacitor 
if leakage 
resistance may produce a much larger 
deflection on the meter 
tor having a high value of leakage re 
istance or vice versa. As a rough rule 
of thumb it can be stated that there i 
a tendency on the 
values of leakage resistance 
1,000 megohms) to produce |k 
er deflection than low values of 100 or 
100,000 ohms. Hence, it it de 
use a meter of reasonably 
tivity. 

\ 25 0 25 Ma 
for general 
capacitor 3 


than a capaci 


Driftin 


average for high 
(100 or 


point 


meter 1 


service work 


Fig. 5 Varying volt 
high-resi and ma 
leakage can be detected with a 0.5-0-0 

The latter 


more expensive to us¢ 


more with rnitude of 


; 


Ha meter. type co 
and is 
auxiliary circuitry i 
tect it 


service 


requires 
against current 
eral work a 
meter is suitable 


urpe 


50-wa zero-cente! 


A zero-center meter is needed be« 


leakage resistance sometime 
instead of 
pulsed. The center line of the 


marked GOOD, with BAD sector 


down when the 
sb spore 


Leakage i ines iffects the 


output 


Fig. 6 


ide. 
pulse 


shape and voltage 


In operation, battery voltage E 
Fig. 7) o the flow of 
rent through the circuit 
pointer up from the OFF position (about 
4 inch from center) to the 
or GOOD line. This permits the ope 
to determine readily whether there is a 
permanent change in 
resistance when the circuit is pulsed 
Then the pulse generator is started and 


is adjusted 
bring the 


reference 


rator 
effective circuit 
the meter observed for a second or two 


If the pointer moves down or up scale, Pig. 7 
the capacitor has appreciable leakag: namic test for leakawe in 


Pulse voltage provide the dy 
capacitors 
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must remove the tube 
portable set before test 
ment bypass capacitor 
The rin time of t t j There are some limitat 
also a very important « actical application of 
Although the internal impeda he ‘ ‘xample, when the ca 
pulse generator may be low, t : hunted by a ce 
time must be fast a capa \ ircuit resistance becomé 
end torage source } ised yenerator. + microammeter cannot 
ll be It also is desirable beca { fi . y monitor changes. Th« 


rn to the istance | more unstabie | ti | used ati factorily in tl 


the ence of fast rise. The Simpson However, the instrument 


iment 433 provides a rise time of 18% checking leakage resist 
} , 


; 


The reader will see thi ircul 
tester operates upon the bi: i resistance 1 several 
preparation table resistance characteristic ‘i greater than the value of 
the instrument might serve likew circuit re tance, 
locate noisy resistor ( The receiver must, 
cuits. It can. When the ads : irned off when testing 


applied across a noisy resistor and the d.c. voltage from the rece 


A practical instrument 


The ew impson 


iit Capacitor Leakag pulse voltage is applied, the p up into the microammeter 


principle for checking i ; i respond by moving off into } SAD out. It is also advisable t 
pacitors, It ector. Thus a BAD indication may age to the thyratron by 5 
It will be app: hat le varying the result of either a bad re { or econds to warm up bef 
conditions of te i i lat a useful bad capacitor in the circuit. But i generator 1 witched on 
neatrument mu rove F very-low practical ituation the oe: ‘ instrument hould be used 
mpedance pulse cathode cireuit, for faulty ages of 


approximately 
example has a very low effective re Since radio and televisio it normal life expectancy 
istance and cannot be raised to peak have many branches, the que tron. Do not operate the 
I ile voltage unie the internal im arise a to whether the opel ‘ i continuously acro a dead 
pedance of the pulse generator is quits know exactly which capacitor rally This damage the cathode 
ow. Hence, 1) thyratron pulse being tested when a BAD indication the thyratron 
penerator | ‘ rhe repetition observed. The answer to this is. that The OFF position of the 
even a small value of resistance be the primary circuit of the 
tween the point of pulse application and former and the battery 
the capacitor under test reduces the meter. In the second ps 
pulse voltage to such a smal! value that METER), the battery circuit 
a test is not obtained. This is a conse so that the meter can be 
quence of the fast rise of the test puls« 500-ohm potentiometer; | 
Hence, few situations are encountered applied to the thyratron, | 
in practice wherein the operator is not circuit is biased off and the 
certain which capacitor in the « uit not fire. The meter by; 
chain is the bad one are shorted 

The energy contained in the test [In the third (TEST) po 
pulse, while small, is not entirely neg witch, the bias on the tl 
ligible in all cases and certain minimum duced to a value previo 
precautions must be taken in its use justment of the 5,000-ohn 





In the first place it gives the operato: ter and pulses are generat 
an uncomfortable shock if contacted 600-ohm load. The integ: 
HANDS OFF is the rule while the pulse tors are connected acro 
voltage is on. Also, the pulse ha iffi According to the setting 
cient energy to damage video detector tron bias control, indicated 
crystals and to burn out 1.5-volt tube plate, the operator can ad 
Fig. 8—Pulse voltage may break down filament Hence, you must not apply voltage of the pulse from 
leaky capacitors or cure the trouble. pulse voltage acro crysta and you ly 15 to 900 

If one side of the capacit 
should be connected to the ec} 
receiver, full pulse voltage 
by connecting the Low te 
receiver chassis. In mo 








ide of the capacitor under 
nected to the receiver cha 
leads are applied acro 
without regard to which 
HIGH 

The operator who u 
for the first time will be 
the number of leaky cay 
in older receivers, whict 





are not causing trouble 
are operating in noncrit 
because their leakage r« 
yet fallen to a value wl 
cult operation noticeal 

purpose of this article t 
er such leaky capacitor 

Fig. 9—Circuit of the Simpson 383 In-Cireuit Capacitor Leakage Tester. placed 
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High-gain untt 
p rmits measuring 


agnal directly from 


Closeup shows com- 


television tuner 


Transistor 


ponents in 


probe. 


Demodulator 


Probe 


By HOMER L. DAVIDSON 


HE transistor demodulator probe 
(see photos) was designed and con 
structed so greater amplification 
could be obtained when 

video trouble in television 
Most oscilloscopes do not have enough 
vertical amplification to display the 
video signal properly as it appears at 
the tuner. Generally the signal is am 
plified enough in the first and 
video i.f. but this does not al 
ways indicate the source of trouble. So 
from this small want a transistor was 
chosen for an amplifying stage and 
placed in a probe type tester. 

There are not too many components 
in this small unit. The input 
(see diagram) consists of a 1N34 crys- 
tal detector stage with associated re- 
sistor and capacitor. Perhaps it would 
have been best for the demodulator or 
crystal unit to have been constructed 
in a metal instead of plastic container 
but results were gratifying and no 60- 
cycle or stray signals were picked up by 
the probe. From the detector the signal 
is coupled to the CK722 transistor am- 
plifier. The bias return resistor is 220,- 
000 ohms, obtained by placing a 500,000 
ohm variable resistance in the circuit 
and varying it for best results. The 
10,000-ohm output resistor was ob- 
tained in the same fashion. When doing 
this, place a 0—10-ma meter in the out- 
put circuit and do not permit the CK722 
transistor to draw more than 5 ma. 

It is best to. construct the transistor 


shooting 
receivers. 


second 


stages 


section 
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demodulator probe in a_ breadboard 
style first before final assembly. By do 
ing this the unit can be hooked to a 
working television receiver 
loscope. With the probe in operation it 
is very easy to vary both the bias and 
load resistor for best results. It 
found that a lot of noise was amplified 
when the were varied for 
greatest amplification. So a happy me 
dium was set where two 
sistors permitted high 

and low grass or noise as 
oscilloscope. 

After best results were obtained all 
the leads and components were mounted 
closer together. The components 
laid in a line and soldered so that they 
didn’t occupy than 10 


and oscil 


was 
resistors 


variable re 
amplification 


seen on an 


were 


more inches. 


CAT22 
N34 par | 


ROBE A SY 2 a 
St a" = Id 


NPUT O0upf a. Om 


4*")1 


+ 


Parts for demodulator probe 

1—1!,000-ohm resistor >» watt; i—10,000-ohm re 
sistor, '/, watt; 1—220,000-ohm rasistor 7 watt 
2—100-yyif capacitors postage type 1—10-yf 
capacitor, 25 volts, electrolytic (smal! as possible) 
|—IN34 detector; 1!—CK722 transistor i—s.pst 
slide switch; 1—22.5-volt battery, less than |-inch 
diameter; |—2 feet of microphone cable: |—alli 
gator clip; I—I-inch diameter plastic container, 10 
inches long; |—bottle cap for probe tip (see text) 
16-32 bolt, | inch long, and nut 
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Troubleshooting with transistor probe. 


point alk 
ca ily be 
tubing 
I he 
was the 
small he 
that a 1] 
enter. The small 
harp point at 
older the Lot 
bolt before the 
Aft 
erted, place the 


container 


and glue it 
nut crew 
forms a 

A i" all 
demodulator 
of the battery 
oldered 
is cut 
could b 
is then 
mall lug 
end 

Comp 
commer and 
the mi The 
amplifics obt é Nt ibout 10 
times g commer! 
cial propo amplifi 

ire he f directly 

from the ele I ner Pa 
thro igh t t 
gain should b t owest 
tion 


cation to 
sing 
cilloscope 
posi 


END 
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TRANSISTOR PERFORMANCE 


EST 


are 


methods and 
necessary for proper evalua- 
tion of transistors because they are 
temperature-sensitive devices 


specifications 


(see 
Practical Transistor Tests, July, 1955) 
whose characteristics and parameters 
wide Consequently, 
the operating point of a transistor will 
vary tabilized.”’ 

Vacuum tubes operate with constant 
plate and grid voltages, while 
with tant 
voltage and constant base current. And, 
like a tube, a transistor operates along 
a load line. The slope of the collector 
line is 1/R, 
of a transistor can be e 
with self bia 
(fixed base-current bias 
sistor R, sup 
ply voltage and (Fig. 
1). This resistor should be large enough 
o it will 
the base 


vary over ranges 


unless it is ‘ 


transis- 


tors operate con collector 


load The operating point 
stablished either 
For fixed bias 
) operation, re 
is connected between the 


fixed or 


base electrode 


supply a constant current to 


Fig. 1—Circuit operates on fixed bias. 


When the 
mined by 


nected 


operating point is deter- 


self bias, resistor Re is con- 


between collector and base 


(Fig. 2) 
determined by 


electrodes The base biasing 


current is Ohm's law. 


= 


t 


Circuit for self-bias operation. 


Fig. 2 


That is, base current 1, is determined 
by collector operating voltage Ee and 
Ry. If Ee is 10 volts and Ry, is 400,000 
ohma, the base current is I, Ee/R 
10/400,000 
The collector load line (d.c 
is determined by the values of collector 
supply voltage E and R, (Fig. 3). 
The bias line is included since the base 
current (from the Ohm’s law 


OF 
2) microamperes. 


load line) 


is known 
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Analyzing characteristics; 
the tetrode transistor and 


high -frequeni y operation 


By EDWARD D. PADGETT 


and 
given by 


example) for various values of Ey 
R.. The d.c. operating point is 
Ex 
*% 


COLLECTOR 
CURRENT 
MA 





A 


Fig. 3—Typical collector load line. 


the intersection of the biasing and col- 
lector load lines. 

Since transistor characteristics vary 
with temperature, a shift in the I.—E, 
that is, the spacing be 

curves changes with 
We know that transistor param- 
eters such as current gain and output 
vary with 
transistor parameters 
cause of small changes in physical con 
ditions occurring during the manufac 
turing This means that the 
transistor operating point shifts when 
the spacing between I.—-Ee curves 
changes. 

All the above deviations contribute to 
variations in collector current and volt- 
age from unit to unit of a given 
sistor type. This can lead to a 
situation unless design 
good. For example, suppose that a de 
fective collector load decreases 
in value. If this happens, the collector 
current can increase beyond the rated 
value. The excessive dissipation would 
ruin a transistor (even though the col 
lector voltage is well within safe lim 
its). Similar damage could occur if the 
leakage currents (I... or Tow) 
beyond safe limits because a customer 
left his transistor radio in the hot sun 
at the beach (and this will happen, 
as shooting!!). 

Consequently, adequate methods for 
stabilizing the operating point must be 
used if transistors aré to be 
as reliable 
nately, several methods of 


curves occurs; 
tween tem pera- 
ture. 
impedance temperature 


(also, vary be- 


process). 


tran- 
serious 
practices are 


resistor 


increased 


sure 


re garded 


electronic devices. Fortu 


stabilization 


are available, and are simple to apy 

Stabilization is obtainabl eve 
ways: with current feedback 
tions of current feedback and 
or current and voltage feed! 
bination and 


combina 


current voltage 


combina 


fee dhac k 


Fig. 4—Stabilization with a 
tion of current and voltage 


is shown in Fig. 4. Current 
is obtained from emitter re 
and resistor R2 connected betw 
and ground. Resistor R2 p: 
verse base Rl, between 
and base electrodes, suppli 
feedback. Self-biasing resistor 
Rs in Fig. 2) supplies forwa: 
to establish the operating poi 
R. F. Shea’ has establishe« 


bias; 


Fig. 5—Circuit for determining sta 
bilization of transistor amplifiers 


matical criterion for stal 
transistor amplifiers. Fig 
R-C-coupled amplifier. It 


ized if Sy 


the 
grounded-emitter stage; S 
pression of the ratio of char 
lector current AI, 


where @ is current 


and leak 
Ie. The numerical value 
be small (in general, value 


1 to 7 give satisfactory 


R. F 
p. 103 


Shea, Principles of 17 


Wiley & Sons, 1953 
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Additional stability is obtained by de- 
rating the transistor (collector current 
and rated 
ues) and reducing the I’R losses in the 


voltage reduced below val 


> 
yh 


Fig. 6—Stabilized transistor 
stabilizing resistors 

To look at stabilization 
tical viewpoint, consider 
circuits: 


amplifier. 


from a 
the following 
Fig. 6 shows a stabilized am 
plifier using hermetically sealed silicon 
junction transistors. In the first 
R3 and R2 provide current 
feedback, while the parallel resistance 
of Rl and R2 controls the amount of 
stabilization. The of RI R2 
determines the operating bias 

A similar situation exists for the se« 
ond stage: R6 and R5 supply current 
feedback, the parallel value of R4 and 
R5 controls the amount of 
the ratio of R4 and R5 the 
Also, the S; factor is and 
he supply voltage has been derated 


prac 


stage 
resistor Ss 


ratio and 


stabilization, 
determines 
bias small, 
t 
9 


20“ 
The performance of this amplifier i 
better than 
fiers in several respects 


many vacuum-tube ampli 
T he frequenc y 

silicon 
tion amplifier, for two different ambient 


response of a stabilized jun 


temperature conditions, i hown in 
Fig. 7. Fig. 8 tabilized 
amplifier for comparison with the sta 
bilized unit. It is an R-( 
with 


shows an un 
' 
coupled am 
bia 
because of 


rhe 


plifier operating fixed with 


some degeneration ent 


the resi 


pre 
tors in the emitter circuit 
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Courtesy Ger 


Products Cor 


Internal construc- 
tion of the RDX- 
300-A (3N23-C) 
germanium tetrode 
transistor. 


performance of this amplifier i 
isfactory and unpredictable since it i 
unstabilized. 

It is interesting to note that hermet 
cally sealed type 904-A 
transistors (Texas Instruments) 
an increase in 


inction 


nicon 
how 
higher 


gain at tempera 


tures (even when a high percentage of 


in Fig. 7 
response of an 
the 


humidity is present) as shown 

The low-frequency 
R-C-coupled 
values of coupling capacitor, ce 


amplifier depends on 
ipling 


resistors and the load resistor (Fig. 9) 


4 








| 
| 








wa’) 


Fig. 7—Response of 
fier using silicon 


stabilized 
junction 


ampli 
transistors, 


Try 


{ce 


= 
pt.,— 
3 > 


- 


| 
| 
—<~© 


Fig. 8—Unstabilized amplifier circuit. 


mesit 


+ 


+ 


Fig. 9—R-C-coupled amplifier stage. 
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TEST INSTRUMENTS 


A tetrode has an 
electrode 
trode Phe 
n type 
10) are 


emitter electrode, a 


collector and two base elec 
collector are 


(Fig 
ides of 


emitter and 


material bane 1 and 2 
connected to oppo ite 
layer of germanium. The 


hown 


a thin p type 
internal design of this tetrode is 
in the photograph 

There are several reason for the 
high-frequency response of 


tetrode Thi 


improved 
the n-p-n ty pe design 
area of the collector 


thin layers of p 


decreases the june 
type 


high-frequency 


tion, the use of 
material increase the 


range, reduction of the base resistance 
high-frequency 
In veneral, the operation of the tet 


follow 


improves the response 


rode transistor is a Base 2 


used as the biasing electrode 


ways It 


usually i 


Base | can be used in two 
input electrode for grounded 
(Fig. 10) Or, if 


grounded 


can be the 
emitter operation 
emitter input is used, base 1 i 
(Pig. 1) When a satisfactory 
is applied to base 2, it 
current flow to the neighborhood of 
base 1. Thi the intrinsi« 
base resistance by an appreciable 


bias 
contines the 


action reduces 


amount, increasing the upper-frequency 
response of the tetrode. Fundamentally, 
a tetrode is a “twin-based triode.” 


Selected RDX-300-A 


sine-wave 


tetrode have 
oscillators at 
Also, they 


tuned amplifiers at 


been used as 
frequencie near 100 me 


have been used a 


freque nei near bO me No doubt tet 


- 


“en 
+ 3 wo, 
(%y |e 


l 


Fig. 10—Tetrode using base 1 input. 


b+ \ 


av 
wh 


alt} 
? 


11—Tetrode using emitter input. 


used for measuring 
characteristics. 


Circuit 
transistor d.c. 


Fig. 12 
tetrode 


used in future television 
amplifiers 
leakage 


open 


rodes will be 
sets as Lf 


The dx 


I (emitter 


currents | and 
and 


to base | 


leakage 
and then 


meas 
ured from collector 
from collector to base 2) of a tetrode 
than 
temperature, with 4.5 
collector In LL, 
rent between collector and emitter with 
should be le 


volts on the 


must be less 10 wa each, at room 
volts on the 
leakage current (cur 
bases open-circuited) 
than 150 ya with 4.5 
These leakage 
uncomfortably high in presently avail 
able 
A circuit for the 
the da 
hown in Fig. 12 


collector currents are 
tetrodes 
measurement of 
characteristics of tetrodes is 
Although this cir 
obtain the 
voltage character 
obtain 


cuit can be used to usual 


collector current va. 


istics, it also be used to 
other 


current va 


can 


valuable data such as collector 
base 2 bias current (for a 


current 1 ma—and 


Such character 


constant emitter 
voltage, 4.5). 
similar in 
resonance curves (when 
ance is large) or somewhat 
shape to the curve in Fig. 14 
The 


a tetrode 


collector 


istics are shape to serie 


circult resist 


imilar in 


gain ££ of 
may be obtained with the 
circuit of Fig. 13. In this case the tet 
operated with E, at 4.5 volts 
and an input fre 
Beta is read 


small-signal current 


rode i 
I is set at 2 ma 
quency of 1 ke is 
directly from the v.t.v.m 
as follow 


used 


and is derived 


k2 
: li 10° 
"4 @ 
10 
(10°) (E2 
since El was set at unity. For example, 
if the 004 volt, beta is 
10 
Fig. 14 is interesting 
shows the variation in beta as the base 
2 bias current is varied. The best r.f 
performance is obtained when base 2 
bias current is negative. 
An experimental tuned 
tetrode amplifier is 
The input signal 
1 to 10 wa over the 2- 


(2) 
(E11) 


(10°) 
(10°) 


10,000 E2 
reads 


v.t.v.m., 


because it 


high-fre 
shown in 
(approx 
to 50-m« 


“ 
ry 


quency 
Fig. 15 
imately 


4 
+ 


fa 


‘J 


~ 


A" 
t 


+ 


+801 


an Lil La a 


4 


+ 
r 


+T 
ARS TE Rasta TO RE VER RRENT 

Fig. 13—Circuit diagram for measuring 

small-signal current § gain 


tetrodes. 


range, depending on circuit and tran 
sistor parameters) is applied to base 1. 


eBeei 


| 
| 
+ 





BA‘ 


Fig. 14—Beta vs. » 3 


current 
| | 


Fig. 15—Circuit of experimental tuned 
high-frequency tetrode amplifier 
Performance will be 
A-—A in 
placed with a coil of about 10 
of No. 20 wound on a 
torroidal or bar core (obtainabl 
General Ceramic and 
The potentiometers in the 
and emitter leads establish a 
bias (emitter current ad 
1 to 2 ma). Base 2 
bypassed to ground. 
is attached to a tap 
of output coil L. Experiment 
to find the best point. This coil consist 

of from about & to 10 
more at lower frequencies) of N¢ 
wire wound on another miniature fe: 
rite (core diameter le than % 
inch). The tuning capacitor in the 
output circuit is adjusted for maximun 
output signal taken from the collector 
through a 0.1-«f capacitor. Collector 
current 1. should not exceed 5 m: 

The configuration of Fig. 15 
used as the basic circuit for inté 
high-frequency experiments whi 
lead to the formulation of good desig 
practices for u.h.f. transistor ampli 
and oscillator circuits. Power 
from 15 to 17 db at 5 m« 
db at 25 mec have been obtained 
tetrode transistor amplifiers. 


improved if the 
resistor at base can be re 
turn 
wire ferrite 
fron 
Steatite Corp.) 
hese 9 
litabl 
isted fron 
and emitter ar 
The collector lead 
centel 


tittle 


near the 


turns (a few 


core 


gains ot 
and 8 to 10 
fron 


END 
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ONVERGENCE.. 


not impossible — 
but difficult 


By HAROLD DAVIS 


art l—Rainhows in black 


whtte pr lures; author US pe: 


CONVETECNCE trouble 


ONDAY, &:30 am—One of my 

out-of-town dealers called. He 

had just received the first 21 

inch color set to be shipped 
into this area 


“Come over, and let’s play with it,” 


he invited 

“Play!” The word was to take on 
new significance. 

11:05 am—Harry and I pulled up 
in front of the store after a 40-mile 
drive. On the way over I had rehashed 
all I had read and heard in a two-day 
color school. I was pretty sure I could 
get it going. 

When we arrived on the scene, the 
dealer already had the set unpacked. 
At a casual glance it looked like a 
regular 21-inch black-and-white. set, 
except that the round tube with the 
masked top and bottom seemed to date 
it back a few years. 

‘Have you tried it?” I asked. 

“We had it on a few minutes. It 
gets pictures, but everyone has a rain- 
bow around his shoulders.” 

I reached down and snapped the on 
off switch on the volume control. The 
set came on normally and, as the dealer 
had said, got pictures but with rain- 
bows around the images 

I dropped the lid on the control box 
It contained only two new controls, one 
marked HUE and the other CoLvor. Turn 
ing these made little difference 

I opened the service manual I had 
brought along and read the instru 
tions for black-and-white reception. 
The only variation from a regular set 
was that COLOR should be off. 

I turned coor off, but the figure 
till had rainbows. 

Going through the service manual 
carefully, I could find no mention of 
anything that had to do with color in 
black-and-white pictures. I decided that 
ince the set was getting pictures, the 
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and- 


cts 


tuner, i.f.’s, video and sound were O.K, 


That left the trouble somewhere in the 
color section. I reasoned that pe rhap 
I could kill the color section by pulling 


out a tube or two and localizing the 


trouble. 

11:35 am—Harry brought in the tool 
box and we started taking crew 
out of a metal back. When we got it 
loose, there was a noise like a spring 
flying out of an alarm clock. Harry was 
halfway to the door before I could tell 
him it was only some kind of safety 
switch held down by the back and 
which flew up when released. Non 
chalantly, I worked the lever up and 
down with my hand. 

Harry brought the “cheater” and I 
plugged it in. In a few seconds I heard 
a “Pfftt.” The tube didn’t light 

Back to the instruction manual and 
I found that the lever wasn’t a switch, 
but a shorting bar that grounded the 
high voltage. The same job I had been 
doing with a screwdriver for year 

Harry reluctantly agreed to hold the 
lever down while I tried it a second 
time. Still no light on the picture tube 
I was sure I had blown a high-voltage 
rectifier, which I was just a ire | 
couldn’t obtain anywhere nearby 

I started looking for a way to ge 
into the high-voltage compartment and 
was surprised to find no screw 
one small latch and the lid w: re 
leased. However, there was another 
alarm-clock spring noise. This turned 
out to be a second shorting bar, put 


; 


there, I suppose, further to discourage 
the careless from committing suicide 
Before I could start changing tube 
I discovered a blown fuse. It is in the 
high-voltage line, and blow if the 
shorting bar or bars are not held open 
when turned on. This is on page 17 of 
the instruction manual, I found out 
later. 
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control panel out and pull have, but I did it boldly and bravely tern with the color section 
wedge beneath } I turned RED HORIZ AMP! Nothing inoperative 
1 panel came out, but the happened I decided to call the enginee 
wedged. | dared 1 > a I turned RED VERT AMP! Nothing TV station, who had had 
$1,000 piece of happened ence with 15-inch color set 
trong I turned RED VERT TILT. Nothin 12:30—I finally got him or 
d failed happened and told him of my predicar 
trick of I pulled out the RED connecting plug “What channel are you 
removi with the’ I pulled out the Green. I pul he asked 
thumt ‘ imps on BLUE. Nothing happened I yelled to Harry to see wl 
and it came up and < I pulled the entire master plug to th the set was on 
d the contro! for Ri CREEN convergence chassis. Nothing hay ed “Channel 6.’ 
around AGC and turned it full We still had rainbows, and now there “Channel 6,” I repeated 
GREEN wa wrapped around was one around Pinky’s nose “Well,” the engineer an 
BLUE, and I turned them completely 4:15 pm—lI started thinking abs pathetically, “The bar 
my good black-and-white customers. ' crystal-controlled on channe 
to the back of the set, I located heck with color! “Well, that will probal 
adjustment, ; hing that 10;30 pm—I staggered homewar« of that, but what about the 
positioning ig on a black after having caught only half of my tor having no sync?” I asked 
et. I fou also just a regular call “You know you have to 
ing to adju irned the Tuesday—I spent the day catching to the dot generator.” He 
t on and had a pink screen with some up on regular work, but took time out sentence, it seemed, to give n 
blue and greenish shadows around the to call on one of the local TV to cover my stupidity. 
’ turning the pu y ring I and borrow a dot generator and a cok “No,” I answered frank 
y these shadow le bar producer. “Yes,” he continued, “take 
6 adjusted the two ts as with a Wednesday, 11:00 am—Harry : wire and run it from H 
entering ring. Playing with these a I unloaded the color equipment and y generator to the yoke. Ju 
hile to see their effect, I set them for tools and I began my first color con around the yoke leads. Do tl 
the purest pink I could get. I then slid vergence setup the vertical if you need it 
ikke back and forth as instructed I hooked up the dot generator a I thanked him and hung 
left this at best setting The indi I could without instructions, whi The color bar machine 
vidual magnet around the bell were hadn't picked up with the instrument hooked up, 80 I changed th 
manipulated out, in and turned to elim The instructions in the service manual lector to 3 and after mani; 
inate the fringes of blue-green color said something about connection ) : fine tuning carefully wa 
pm—I backed off and ecru video——with a note that oscillato duce a set of bars exactly lil 
tinized the sereen. I was fully satisfied produced r.f. should be connected to th scribed in the color book 
th the purity was pure antenna. This I did and tuned the ma I then hooked up the dot 
I brought up the GREEN SCREEN con chine to channel 6. I turned the channel instructed and, sure enoug 
trol and the sereen took on a yellowish elector to the same number and ad were stable as a rock 
look sringing up the blue turned it justed the fine tuning. By adjusting The dot generator had 
into a dirty white I balanced the the contrast and tuning the generator marked V BARS, H BARS, DO’ 
three screens to get the whitest po I finally produced some dots but they HATCH, I tried them all 
creen A little color crept in were walking both way effect. On V BARS there wa 


he edge which I balanced out “So, | said to myself, “n ! trol that increased and de 
field magnet syne.” number of vertical bars on 
instruction I turned up the I hooked up the color bar generat« The same for H BARS. Wher 
contra and tuned in a_ picture I and turned everything on it. 1 managed was set for DOTS or CRO 
couldn't help but notice it till had to get some bars but they all looked ize of the dots and crossh: 
rainbow alike. Breaking out my color book, I regulated by increasing and 
| adjusted BLUE VIDEO GAIN and GREEN found a pattern that looked simila1 the number of vertical an 


vipko GAIN. T still had rainbow The caption said it was a color bar pat bars. I remember reading 
\ per instruction I turned the 
brightme down low and adjusted BLU} 


BACKGROUND and GREEN BACKGROUND 
until the background seemed neutral. 
I still had rainbow 

Now, I'm not a “diddler,” but I must 
be distantly related to one I decided 
to risk one little turn on the conver 
yence magnets I found installed on a 
ring wrapped around the picture-tube 
neck behind the yoke. The only effect 
I could see was that it possibly changed 
the color of the rainbow 

i:J0 pm—Pinky Lee came on and 
would have been delighted with my new 
version of his checkered coat 

Harry started gathering up the tools 
and discovered we hadn’t put the 
6ANR's back. We installed them, but 
till had rainbows 

| looked at the convergence chassis 
hung on the side near the top of the 
cabinet and Harry read my mind 





“Why don’t you turn one of those 
and see what happens?” 
Without this suggestion I might not 
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that the small dots were better for con- 
vergence setups 

] readjusted the dots and observed 
the pattern. A few dots were white, RT MIDD i ( yN 
but most had some color showing . 





around the edges. The dots on the edges 


of the tubes were much out, showing 
little rectangles of red, blue and green M of = | 
I couldn’t help but notice that instead Ol Cc 
of getting dots, I got squares. 

1:00 pm—TI drank a Coke while re- 


viewing the instructions. A note at the 
beginning said to check the high volt ] 


age and adjust it to 25,000 before be- 





ginning convergence. 


I didn’t have a high-voltage probe, : th 
so that let that out. ec 


It also said to remove the high-volt 
age fuse and connect a 500-ma meter 
in its place to adjust the horizontal 
drive 

Having never been a_ switchboard 
electrician, I didn’t have that either. 


I knew the horizontal drive needed 
adjusting because the screen had that 
tell-tale white vertical line associated 


with many black-and-white sets when 
the horizontal drive is excessive 

I had to turn to the chassis layout to 
find the horizontal drive adjustment. 
It was just ahead of the high-voltage 
compartment, and I didn’t cherish the 
thought of playing around so near 
25,000 volts. However, I found that the 
control could be turned with a long 
plastic screwdriver like that used to 
adjust oscillator slugs. I backed off on 
it a bit and the line disappeared 

The set was still in good focus, so I 
reasoned the high voltage hadn't Vatrt, op ratte 
changed since it was originally set up. 


/ 


1 :30 pm—Convergence was now about aha unbalan 


to start. 

I turned the red, green and blue f 
HORIZ and VERT AMPL controls fully 
counterclockwise. These comprised half 
the controls on the convergence box. 
The others were marked TILT and 


hid (O10r tli hj 


N “How a Matrix Works” (August 
1955) we saw how a simple matrix 
works—one which largely uses the 
color TV picture tube itself as the 

matrix. The discussion thus far has been 


PHASE. I set the VERT TILT to mid-range 
as instructed 

At this point the dots should have | lor signals. However, balanced color 
ignals are wot transmitted. They 
obtained at the receiver by ad 
the color detector o that the 
detector develops more output 
than the R Y detector Thi ad 
ment is made with the color bala 
control, a service adjustment 

Before we consider the adjustmen 
of the color balance control in detail, 
let us very briefly review the operation 


been displaced, but they were not like 
the diagram 

As per instructions, I attempted to 
converge the center dot using the 
knurled knobs on the convergence mag- 
nets. This wasn’t too difficult. I now 
had a few white dots in the center be 
coming farther displaced as they neared 
the edges. 

Turning the dot generator to STAND 
BY, | went through the purity, screen, of a matrix Fig. 1 shows a np 
matrix arrangement illustrating the 
important points with which we aré 


video gain and background adjustments 
a second time. 


}:30 pm—I was anxious to get to the | concerned: 





dynamic convergence. 1. The Y signal applied to all 
I rechecked the white dots in the cen- cathodes. When the cathode 
ter of the screen and following instruc- are energized, a_ black-and 
tions I turned RED VERT AMPL full clock- picture appear 
wise, As I did, I looked for movement 2. The output from the R Y 
of the red dot, but there was little. is applied to the red grid. Wher 
Other controls likewise had little effect. red grid is energized, a red hue 
I pulled out the plug to the convergence appears 
box. It had little effect. The box just . The output from the B Y detector 
wasn’t operating. is applied to the blue grid. When 
,:30 pm—My poor customers! the blue grid is energized, a blue 
TO BE CONTINUED hue appear imple matrix arrangement 
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creen and control 
three gur are i j d so tnat, 

the 
pro 


uch 


gray, 


voltage on the cathode of 


woe 


portions of red, 


tule up or down, tne 
green and biue are 
hade of 


drive 


produce 

! white when 
And why is it that we see a red 
on the creen when the 
driven by the Y signal and the R Y 
detector drives the the pi 
tube? It j 


beam 


variou 
fully 
hue 
catnode are 
red grid of 


because the red gun 


the 


ture 
current when 
both driven, and 
means a resulting 


of the color pi 


vel more 


yrid and cathode are 


current 
the 


more beam 
red tint on 
ture tube 
Further, 
the display of a 
the screen? When a saturated 
is processed by the 
appears on the screen of a 
hown in the “red 
thing to 


screen 
what is the condition for 


saturated red hue on 


red hue 
receiver circuits, 
the signal 
vide-band cope as ' 
Fig. 2. The 
here is that the 
Y (luminance) component 


mn (chrominance) 


bar of important 


note red signal has a 
and a 3.58 
The 
ipe rimpo ed 
other 


chrominance 


component 
chrominance component i 
on the Y 
the 
component is 
;o that the 
centered on the luminance voltage 

When this saturated color 


receive! 


component— in words, 
the 
zero (being an a« 


waveform is 


average value of 
wave), 


chrominance 


ignal 
circults, 
divide, with the 
cathodes of 
chrom) 


bat 
proceeds through the 
the 
Y signal ending up on the 
the tube and the 
the the 
detector A little 
very enlightening: 


two components 
color picture 
ignal at input of 
and B Y 
here is 
aturated red 
80 y 70° Y) 10% 

(B Y) 30 (G Y) 

red signal 
}. The 


information 


nance 
R Y 


arithmetic 


Graphically, a saturated 
hown in Fig 


mitter out 


appears a color 


TV tran sends 





Waveform showing the voltages 


Fig. 2 
saturated red, blue and green. 


of 100% 


54 


field as follows: The 
of maximum, the 
ignal is 30% and the Y sig 
500% If we prefer, we 
the (B Y) signal is 30% of mi: 
imum. In other words, the sig” 
indicates a phase reversal. At the re 
the input 
results in nega 


on a red 


ignal is 70° 
can sa} 
minus 


ceiver, a phase reversal to 
of the B Y detector 
tive instead of positive polarity output 

These waveforms are all demodulated 
patterns as seen at the outputs of the 
R Y and picture (Y) detec 
tors, on a 
relative voltages 

One of the signals, G Y, is m 
ing from Fig. 3. This is explained ir 
Fig. 4, where the G Y matrix 
R Y with B Y to produce G \ # 
For saturated red R Y 70%, B 
Y 30°... The matrix adds: 

0.51(R Y) 


; 


scope screen, and represer 


mixe 


0.51 0.70 — 0.357 


0.19(B Y) 
0.19 * 30 057 

to produce: G Y 

We end up as shown in Fig 5 
grid and cathode of the red gun 
up to 100%, but with grid 
cathode of the blue gun, and grid and 
cathode of the green gun subtracting 
to 0. So the red running 
open and the blue and green gun 
cut off—result, a saturated red hue 
(See Fig. 6 for illustration of desat 
urated red display.) 


0.350 
with 
add 


ing and 


Wide 


gun is 
are 


Unbalanced color signal 

This discussion has been based on the 
color detectors delivering equal voltages 
equal input signal voltages were 
Unfortunately it is 
There is a problem of 


when 
applied 
this simple. 


not quite 























= = 
Fig. 3—Color TV signal for red field. 



































li 
} 
Fig. 5—Voltages on grids and cathodes 
of color tube for saturated red signal. 



































Fig.6—When saturated red bar is trans 
mitted, B— Y and G — Y cancel against 
Y. When transmitting a desaturated 
red bar, partial cancellation occurs 


overmodulation at the transmitter 
hence we use what is termed rea: 
values. 


that both R 
down 


chrominance 
This means 
B Y are cut 
fact, B Y is 
R Y. In terms of relative 
R Y is reduced to 87.7°~, and 
to 49.3% of its original 
the transmitter does not prov 
balance since R Y is pred 
But this can be easily corrected 
receiver by adjusting the re 
puts of the color detectors 
B Y detector puts out 
the R Y detector. A colo 
potentiometer is provided for tl 


it is an important servic: 


ome 


reduced more 


Value 


pose 
ment 
If you divide 87.7% by 49 
will find that the unbalanc« 
to 1.78 to 1, so that the out; 
the B Y detector must be 
to be 1.78 times greater thar 
put from the R Y detector 
this done? Fig. 7 shows the 
output from a color bar gen 
similar fashion, the B Y 
be switched on instead, and 
voltage. For color balance, loo} 
square wave on the scope scree? 
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results from application of the R Y 
ignal, for example, and note its height 
Then, check the output from the B Y 
detector with a B Y 
the output 
height 1.78 


signal input and 
adjust 
with a 


for a quare 


the 


wave 
times forme! 


store the 


Then the color detectors will 1 


t 
(See F 


color 


This is a 


balance 
which 


required ig. 8.) 


process analogous 
to pre-emphasis 
FM transmission 

The color 


properly 


and de-emphasis in 


will 
unless the colo) 
has been properly How do 
this? There several ways 
since we are working with a 
the color detectors, here is 
way. Apply an R Y signal to the 
input of the receiver and connect the 
scope at the output of the B Y. Turn 
the phase control until the volt 
age of the the scope 
screen drops to zero. Then, cross-check 
the operation by applying a B Y 
ignal to the input of the receiver and 
connect the scope at the output of the 
R Y detector. Again, a zero square- 
wave voltage should result. If not, there 
trouble such as a 


detectors not 


phase 


operate 
control 
we do 

but, 
SCOPE at 


the best 


set. 


are 


color 


square Wave on 


is circuit 
faulty 90° phase-shifter adjustment or 
leaky capacitors. 

Unless the 


present, 


3.58-me color subcarrier 


Fig. 7—Appearance of R — Y on a wide- 
band scope, from color bar generator. 


—- - ~- 
Fig. 8—Color balance controi, a simple 
gain control that permits the technician 
to adjust output from the detectors. 



































Ly 
— 


Fig. 9 
3.58-me 


Diagram shows relationship of 
oscillator to other circuitry. 
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Into the 
prope. pn 
demos 


(Fig. 9) is inserted 
signal in 
detectors will not ulate 
R Y and B Y axe The 
output will contain B Y cont 
tion and the B y t 
R Y 
along the correct axes, 
control must 
exactly 90 
local subcarrie: 
Y detector. 
This 
have a standard 
If you are using a keyed 
generator, you usually cannot 
individual R Y and B \ 
so that the output from the 
contains varying outputs ol 
nals also (Fig. 10). In such 
must count bars until you come to the 
R Y bar and adjust the color phasing 


nance 


output will 
contamination. To 
the 
be adjusted proj 
of phase shift 
oscillator 
procedure assume 
NTSC bar generator. 
rainbow 
obtain 
ignal 
detector 


rt? iv 
( | ig 


Fig. 10—Keyed rainbow signal at output 
of color detector, or the G — Y matrix. 


control to produce zero output from the 
B Y 
check 


detector Likewise, to 
you must count 
come to the B Y bar and connect 
the the output of the R y 
detector to see whether the B Y bat 
voltage is practically zero (as it should 
be) 

This brings us to the G Y matrix. 
How shall tell whether the G \ 
matrix is operating 
member this 
matrix responds 
the color detector 
bow signal is 
the color receiver, the G 
appear at maximum if the G 
trix Is opei ading correctly. Or 
that we are using a 
bar generator which provides a G 
90° signal. If we switch on 
G Y/90° signal, the G Yn 
responds with practically 
In other words, the G y 
on a G Y/90 
R Y 
nal 
Having checked 
for either maximun 


cro 


bat until you 


scope at 


we 
correctly? Re- 
important fact The 
to applied signals like 


When a keyed 
applied to the 


rain 


Input 


standard 


tni 
atrix 


; 


zero ou put 


matrix null 
ignal, ist 
detector nulls on a B 


the G 

output on ¢ 
keyed rainbow signal or for ze1 
Y /90 
value of the out; 
example, on a g 
a green bar sig 
put of the 
voltage should be 4 


on a G ignal, the oltag 


can be checked, for 


reen bar signal 
applied to tn 
the.G y 


when a 


hould be 


rerei 
ignal is applie: 

for a blu bar 
Remember 


and signal 
if pe tive voltage 
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Television .. 


Eighteenth conversation, first half: The tri- 
chromatic principle; transmission problems; st- 


multaneous or sequential; saving the fine detail; 


how to carry the color inside the 6-me band 
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_ Its a cinch 


From the original "La Télévision? .. . Mais c'est 
trés simple!" Translated from the French by Fred 
Shunaman. All North American rights reserved 
No extract may be printed without the permis 
sion of RADIO-ELECTRONICS and the author 


KEN Well, why the disgusted look? Anytl iT 

WILI I've just been thinking that here I 
this time learning about television, and now 
two we'll have very little but color TV. So a 
I’ve spent on ordinary television is wasted. I'll ha 
all over again 

KEN Don’t let it bother you! Most of the 
color televiser are the old familiar ones we've bee 
in black-and-white. Besides, black-and-white wi 
for some time yet. And the color circuits ar’n’t 
be too hard—they say! 

Witt—Oh, yeah? And can you tell me in a 
chosen words just how they transmit and receiv« 

KEN— Well have been tried 
course, based on the trichromatic principle . . 

WILI in which all the hues are reproduce 
three fundamental colors: red, yellowish green and g 
blue. By mixing them in the proper proportior 
get all the shades and tints you like. 

Ken—Wonderful! I didn’t know you’d been study 
subject 

Witt—I learned that working in a print shop, wher« 
printed pictures with red, blue and yellow inks. If 
at the through a magnifying glass, you 
dots in those primary colors but at a short distance 


several systems 


pi ture 


mixes them up to make a solid picture. And, be« 
already knew a little about it, | was interested to 
the primary colors in TV are red, green and blue 
because you’re working with light and add the 
gether. But when you print colors one on top of the 
it’s equivalent to subtraction, so you have to use 
colors to get the same result 

KEN soy, you keep right on surpising me! 
thought of you as an artist or color expert 

WiLL—Do you take me for an ignoramus altog 
let’s get back to TV. I suppose, to transmit ar 
color, we must work the same as in printing. Fir 
to separate our scene into the three primaries, t 
mit them separately and superimpose them at th« 
end to build up our picture. 

KEN—That’s just about it. So we have to 
images—red, blue and green—from ou 
How do we do it? 

WILL—FEasy. By using color filters. For exam, 
photograph the scene through a red filter, you 
image. The brightness of any surface element in 
entirely on the amount of red light emitted b 
responding area in the scene. So the red parts ars 
And the blue and green parts, which emit no 
whatever, are black after they’ve gone through a 
filter. 

KEN—That’s right. Now we have three imag« 
and blue. What are we going to do with them? 

WILL—Transmit them like any other televisior 
of course. Then, at the receiver, we'll bring in eact 
in black-and-white on a separate picture tube. But ir 
of the “red” tube I'll put a red color filter (a pie 


multic« 
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ylass probably ) and greer and blue filters be fore the other 


tubes. Then all we have to do is superimpose the three 


images—it should be easy to do it by projection—to get the 
original image in true color. I can’t see why the idea won't 
vork! 

KEN—Neither can I, Will. In fact, one of our big com- 
panies experimented with just that system about 10 years 
ago with some succe In spite of difficulty in register 
ing the three images (as a printer you’d understand that!) 
they got ver) atisfactor picture 





Simultaneous or sequential 


WILL—From the sound of y oice, there’s a “but” in 
this somewhere! 

KEN—And can’t you see where? Three cameras, three 
transmitters, three channels, three receivers and three pic- 


+ 9 


ire tubes 
WILI I suppose it would cost a lot. And those thre 
channels! No, with the spectrum as crowded as it is, you'd 
never get away with that! But what is the solution? 

KEN Remember the first things we learned in television? 
How, to get all points in a scene to the eye simultaneously . 

WILL—. . . we transmitted them successively! I get it 
now! The solution is to send the red, blue and green image 
iccessively along a single channel. If they follow each 
other rapidly enough, the eye will blend them into a 
ingle picture! 











KEN—That’s the general idea. But don’t think you can 
transmit the whole green image, then the red, then the 
blue. Unless you have a very large number of images a 
econd you'll run into flicke) 

WILL—Why? 

KEN—Well, suppose part of your image is pure blue. 
Then that part would be transmitted only once during the 
time three images were going acro pace, for the red and 
green images wouldn’t add a single quantum of brightness to 
the receiving screen. The eye would get the sensation of 
a light flicker over that part of the image because that 
part of the screen would be dark so long between the time 
the blue area would light up 

WiLL—Can’t we interlace the same as in black-and- 
white? First transmit the odd lines, then the even ones . 

KEN—You’re on the right track—you can use the same 
principle in color. 

Witt—Fine! Now just how would we transmit a colo 
picture if we vary the colors for every field? 


The color disc Vp ] Z, Pal 
KEN—O.K. Here’s a system actually used today. It uses a “2 | ~~ 


revolving disc which passes red, green and blue filters TRANIMITTER RECEIVER 

uccessively ahead of the lens of the camera, and a similar : 
dise ahead of the picture tube. The discs are kept in step by ™ 
the syne signals. MOTOR 


Witt—lI see that each disc has six filters: red, blue, 
green; then red, blue, green again. Three filters ought to 


v¥O70A 


he enough. 

KEN—They are. But if we use six, we can cut the speed in 
two, which is an excellent idea. You develop a lot of cen 
trifrugal force in those discs and, if you quadruple it 
by doubling the dise speed, you take a chance on the dise 
flying apart. 

WiL_t—And so, while one color filter is passing ahead of 
the screen, you’re not analyzing a complete color image, but 
only one color field—either the odd or even lines? 

KEN—Exactly. Can you analyze the procedure’ 

WILL—Let’s see. Suppose we start with the red odd line 
Then we have six fields: 

1. Red, odd lines / 2. Blue, even lines / 3. Green, odd line 


, 


1. Red, even lines / 5. Blue, odd lines / 6. Green, even line 
and then it starts all over again 

KEN—And in one turn of the wheel, each image is an 
alyzed in each of the three primary colors, both for odd and 
even lines, and the fields are interlaced 

Wi_LL—But that’s six fields for black-and-white’s two 
Looks like we still might get flicker. But did you say som« 
thing about more images a second? 
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We ave to confess something 
not the one used by broadca 
abandoned for broadcasting some year 
when I said it was used today, 
| d-circuit television. Different mar 
different standards. Some have gone t 
and field frequencies for higher definitior 
general rule has been to follow the old standar« 
lines and 144 fields per second that was used wher 
had color television back in 1951 

WILI tut why not stick to the black-and-white 
of 15.750 lines and 60 fields a second? 

KEN—You forget that you have to transmit tl 
as many points or surface elements. Even with the 
line and frame frequencies, you can’t squeeze 
So—with old sequential-color standard—the 


lines per tran vas cut from 525 to 405. The 





atisfied wv nsation of life and depth tl 
with color ne poorer definition doesn’t bot! 


in fact 


Saving the fine detail 


WILI So a lot of faults are covered up 
coloring job. Who was it said television is like a 

KEN—But there are ways of limiting the 
bandwidtl vithout losing too much detail rhe 
portant on to transmit the fine detail 
white and to save color for the relatively larger aré 
of course would not need as high a frequency for tl 
mission. The result is very satisfactory 

Witt—Of course. I knew that when I wa 

KEN Huh? 

Wi_LL—Definitely. My parents used to give 
books and I smeared up big areas w th water 
never obscure the picture detail, which wa 
black-and-white 

KEN—I can see that color television must 
simple to you! 

WILI Maybe. But let’s get back on the job a 
about giving a little on how television reall, 
in color 

KEN Well, you’ve been coming pretty clos 
keep our fi details in black-and-white, we fir 
can send ; uur color on a band le than 150 
That iite a bit different from three televi 

WILI you've still got to have an extra 





ARRIER 


ome kind to transmit the color? 
KEN Phat problem has been solved too 


modulate an oscillator at approximately 


PICTURE Colon 
caanign SuBCaReLE 


video band. And this modulated subcarrier } 


video signal that modulates the transmitter 
the receive pecial circuits pick out the 


—_| Sewo ¢ 





demodulate then and 
WILI Hold on! You are talking about ons 
and we have to deal with three colors. Are there 





3.58 mc 








color ubcarrier 








KEN—lIt’s not quite as simple as that. Two c 
——————. 
4.5m¢ I and Q—are sent on the color subcarrie1 
EMC phase difference from the other. These two signal 


modulated according to the colors being trar 


Py t Ree are detected at the receiver by a phase detector « 
1 ue” lator, whose output is divided among the color 

















the receiver so that the original colors are repr« 
WILL—It’s no use! You’ve been way over my he 
last 10 minutes. And now you’re even talking a 


Q tubes in the receiver. I thought there was only 
KEN You're right, Will color is too tough a 
a single conversation. If you’re really interested, 


can get together sometime soon and go into it 

WILL—O.K. But what about that tube? 

KEN You're right about it, too. Modern recs 
only one, though the old simultaneous system 
The one that’s almost universally used today re 
a little of the old three-tube system: it has three 
for each color. But there is also a single-gun tubs 
sets using that are now under construction. TO BE CoD 
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Converting 


630 RECEIVERS 


0 
INTERCARRIER OPERATION 


By HOWARD BII 


ARLY field reports in v.h.f.-u.h.f. lator drift problems. The conversion de trans! 
areas, as submitted to manufac scribed in this article las been made in higher t 
turers of 630 type receivers, noted everal thousand sets during the past quency 
excellent signal-to-noise ratio, su year and has proven highly successful at th 
perior picture quality and above average in u.h.f. areas under variou ignal regulatic 
yne stability. However, one par-_ strength conditions. as the 


nitt 


ticular problem was considered objec- Proper design and careful alignment 
tionable oscillator drift during u.h.f. have resulted in clear, crisp audio out 
operation necessitated frequent reset- put free from the annoying and di 
ting of the fine tuning control to main- cordant buzz often heard in less ex 
tain clear sound reception. It was there- pensive intercarrier sets. Several hour 
fore necessary to redesign the sound labor and less than $10 worth of com 
and video i.f. sections of the original ponents are the only necessary expenses 
630 chassis for intercarrier circuitry, to convert a 630 set to the newer im 
which is substantially immune to oscil- proved intercarrier circuitry 
Let’s compare the operation of split 
sound and intercarrier receivers. The 
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Fig. 1—The sound if. and audio 
criminator, and part of the pix if. 
video detector of the RCA 630. 
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Underchassis view 
of a 630TS split- 
sound receiver— 
before modification. 


wee «REMOVE C223, 


dp MOUNT VI SOCKET 
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REMOVE DISCR SHIELD 


yR OVE VIO4 A 630 type chas 


> sis after modifi 
MOUNT C223 , ‘ cation for inter 
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common wideband Lf. section and ap 
plied to a single detector stage. A het 
erodyne action take place during the 
combined detection process, producing a 
1.5-me carrier containing the same fre 
quency-modulated variations as the 
transmitted sound carrier. This 4.5-me 
signal is then amplified and applied to 
an FM detector—usually a ratio detec- 
tor type—which produces audio signals 
for the sound section of the receiver 

In v.h.f., as in u.h.f. operation, the 
local oscillator stage of the tuner is sub- 
jected to thermal changes, B plus varia- 
tions and humidity effects which pro- 
duce frequency drift. Since heterodyne 
action between the incoming sound and 
picture r.f. carriers and the local oscil 
lator signal determines the i.f. carriers, 
a shift in oscillator frequency will pro- 
duce a similar variation in the Lf. sig 
nals. In split-sound design this causes 
weak, distorted or complete loss of 
sound since the sound if. carrier is dis- 
placed from the center of its relatively 
narrow bandpass region. In intercar- 
rier receivers, however, the audio sig- 
nals are not affected since they are de- 
veloped from the 4.5-me beat note, 
maintained by the frequency difference 
between video and sound carriers at 
the transmitter Regardless of local 
oscillator drift and shift in if. carrier 
values, the 4.5-me beat note is un- 
changed. 
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While this article is 
rected toward 630 type 
principles and practices apply to most 


specifically di 
receivers, the 


models and may be used as a guide for 
similar conversion jobs. The initial step 
requires a complete removal of the en 
tire sound section, shown in Fig. 1. (All 
codes used in Fig. 1 those used in 
original RCA diagrams. Codes and 
values in some 630 type receivers may 
differ slightly from the original at cer- 
tain 

Unsolder 
the three sound i.f. amplifiers and dis- 
criminator stage, indicated as V104, 
V105, V106 and V107. Avoid loosening 
or pulling out any socket pins or it will 
repair the socket 
Remove the two 
transformers (T111 and 
discriminator shield cover, 
the discriminator transformer (T113) 
and tube sockets V105 and V106. Re- 
move electrolytic capacitor C223 (10 zf, 
40 wf, 450 volts; 10 wf, 350 volts) and 
mount it at the side of the chassis (see 
photo), extending the attached 
to it by well spliced connections. Final- 


are 


points, 
the various components of 


become necessary to 


or mount a new one. 
sound if. 


T112), the 


wires 


ly, remove sound trap T105 located in 
the cathode circuit of the fourth picture 
i.f. stage. (The photos are not “before” 
and “after” shots of the same chassis. 
One is a 630 type chassis in its original 
form, the other is a different but simi 
lar chassis after conversion. This ac 
counts for the can type C223 in 
photo and the tubular type in the oth- 


er.) 

In addition to the 
and capacitors shown in the schematic 
of the intercarrier circuit (Fig. 2) sev- 


various resistors 


eral 4.5-me transformers are required 
indi 


com po- 


Several manufacturer’s types are 
cated in the list. These 
nents are physically interchangeable 
with the original 630 parts, 
unnecessary drilling or filing. 

In assembling the new parts, first 
drill a 5/16-inch hole near the first 
video amplifier tube V115 (see photos). 
Be careful to avoid disturbing or dam- 
aging any wiring or parts in this area. 
Mount trap L1 in the 5/16-inch hole. 
Mount a seven-pin miniature wafer 
socket in the space previously occupied 
by electrolytic capacitor C223. The ca- 
pacitor has been moved to the side of 
the chassis and the tube socket substi 
tuted in this region to keep lead lengths 


parts 


avoiding 


6AU6 


45M r 5 
sl Ig 


’ 
7a be Liy' 
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of the 4.5-me circuits as short 

ble. This tube location the 

sound i.f. stage, V1. Mount th 

sound i.f. transformer T1 in the 
previously occupied by the second so 

i.f. transformer T112. Then mount ra 
tio detector transformer T2 in the space 
originally used for discriminator tran 
former T113. The receive: 
for wiring. 

Since the cathode trap of the fourth 
picture i.f. stage has been removed (to 
prevent excessive attenuation of the 
sound i.f. carrier before it reaches the 
detector stage), it is necessary to wire 
cathode components R133 and C131 
(Fig. 1) directly to the cathode of 
V113. Change C131 from 8&2 to 1,500 
wef. Then carefully wire all 
nents contained in the intercarrier se 
tion, using the schematic shown in Fig 
2. Keep all lead lengths as 
possible and avoid placing the grid and 
plate leads adjacent to prevent oscilla 
tion. Use high-quality ceramic bypass 
capacitors and make all ground connec 
tions to the closest 
points. Avoid haphazard 
layout and careless wiring which may 
result in instability or faulty 
tion. Dress the heater leads away from 
grid and plate leads, as well as from 
trap L1 to avoid hum modulation 

After completing the check 
the finished job carefully against Fig 
2 and place the various tubes in their 
sockets. To minimize the possibility 
of power supply overload or component 
burnout, invest a few minutes in a 
resistance check at the plate and 
(pins 5 and 6) of the 6AU6 
amplifier tubes. If these point 
ure about 5,000 ohms or 


is now ready 


compo 


short as 


possible chassi 
component 


opera 


wiring, 


creen 
1.5-m« 
mea 
30 to ground, 
for alignment 
reading fall well 
recheck the 


proceed 


power may be applied 
Should the ohmmeter 
below this value, carefully 
wiring and components before 
ing further. 


Alignment 
The last remaining task in the 

version is accurate alignment of the 
new 4.5-me 
oscillator section of the tune: 
power to the receiver and test 
ment to be used (v.t.v.m. 
generator) and aliow several 
warmup time. If available, an r.f 
nal generator equipped with a 4 


con 


well a the 
Apply 


equip 


section, as 


and signal 


minute 


6AL5 





' 
6AL5 


da 


VO0> 


SEPTEMBER 1955 


-‘Schematic diagram of intercar 
circuit for 630 receivers 
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Parts for 630 


47 2 4 800 


conversion 
Resistors 
(5° 19,000, |—47 6 » watt 
| 39 000 

Capacitors 

2—470 wut 

0.1 uf, cera 

tro yt 

Miscellaneous 

socket 45 

Miller 

45-0 

Miller 

45-0 

T214A 
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Fig. 1—The retrace blanking circuit used in the Sparton 23U214 TV receive: 


itor to a relatively complex network trace lines may be faintly \ 
In addition, individual component value ever, for any setting le 
vary considerably Thus, due to the brillianecy, retrace line 


Retrace blanking (continued) 


uit variations between TV receivers, inated 


discussed last month is used in Sparton ve custom-made for optimum perform Audio hum 


chassi 23U214 (Fig 1) Here the ance The circuit shown here form \ Vagnavor receiver 


A circuit somewhat similar to those mg retrace elimination circuit should 


retrace elimination pulse is taken from a center value about which variation bench came in with a compla 
the secondary of the vertical output hould be made to obtain a good sharp The set uses a separate a 
transformer Thi negative pulse of spike voltage of sufficient amplitude that shows no sign of h 
approximately 90 volts peak to peak is In experimenting with these circuits, without the TV receiver 
applied through a wave-shaping net- an oscillo cope is almost indispensable crystal yut and m 
work consisting of intewrator R1-C1l for observing pulse shape (through a preamp) on 
and coupling capacitor C2 to the grid When working without a scope an without ie =6slightest 
of a 21ZP4-B 4 330,000-ohm resistor not ire of pulse polarity reverse y« Howeve on I connec 
isolates this ctreuit from the brightness connection if retrace line are m to the T\ j sin, there 
control, and the video signal is fed to eliminated As a final check, advance hum 
the picture tube cathode The voltage the brivhtness control and decrease the The ou f that ¢t} 
applied to the grid is a harply piked contrast At extreme setting the re and that } ‘ had the t 
5 volt peak to peak 

4 somewhat more complicated cir 
iit 1 used in the Admiral 17XP% 
hassis (Fig. 2). This circuit contain 
in autotransformer in the plate circuit 
of the 6S4-A vertical output tube \ 
60-volt peak-to-peak negative pulse is 
taken from the low end of the vertical 
deflection coil and fed to the grid of 
the 17TAVP4 through a printed-circuit 
wave haping network The output of 
this network consists of a sharp nega 


tive pulse approximately %0O volts peak ITAVP4 





to peak 
Capacitor Cl and istor R2 form a ~ 
differentiating circuit that filter out f a? vibe AWA $= 
the low-frequency component that often 
causes picture shading. High-frequency as: 
horizontal ringing components are re . > K 
moved by the integrating network RI t 
C2. Without this network vertical bar a Admiral 17XP3 blanking circuit. 
may appear A 120,000-ohm re tor i 
used between the brightne control and 
cathode. The video signal fed to the 


cathode 


6SN7-GT 


Another variation hown in the 
Raytheon I16AY211 i ! (Fig ) 
In this circuit a pe ive pulse, taken 
from the high hale 0 the deflection 








coil i haped and fed to the cathode 


of the picture tube The video ignal 
from the 12AT7 i ed to the control 
grid of the picture tube. The brightne 
control in this cire isolated through 
100.000-ohm resists 
From the previous « i : 12AT7 nf . 
een that a retrace I M \ 
in vary from a sit coupling caps g. This circuit blanks retrace lines in Raytheon 16A% 211 
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he bought it 
told that the 


Furthermore, he was 
hum is characteristic and 
cannot be eliminated. I don’t think this 
and 1 would like sugges- 

how to clean ip the trouble. 


model numbe P. 
model CT 
followed by some other ille gib e identif- 
cation.—T. W., Cleveland, Ohio 

The Magnavox 300 series and models 
with the code CT 
wide range of chassis circuitry 
ever we can discuss the problem in 
veneral. The receivers using a separate 
audio amplifier have a TV—phono 
witch in the TV chassis that could be 
causing the trouble. Carefully dress all 
the shielded audio leads from this switch 
iway from the filter choke and close to 
You might also try revers 
ing the amplifier a.c. plug, however this 
will generally have little effect if the 
leads to the TV-—phono switch are 
properly dressed. 

If you have not already done so, re 
place the 6T8 ratio detector and first 
If you have a look for 
hum ripple in the plate circuit of the 
6T8. This is a low-level signal point 
and, if there is any appreciable hum, 
add a decoupling network between the 
plate load resistor and B plus. Use a 
resistor of about 50,000 ohms 
bypass capacitor of about 0.1 to 0.5 uf. 

Most of these chassis have a 120,000 
connected from one 
of the a.c. line to chassis ground. Place 
this 
tacle as possible and connect it to the 
side of the a.c. line which 
contain the on—off switch. 


I cannot read the entire 


but it says 300 series and 


starting cover a very 


How 


the chassis. 


audio. scope, 


and a 


ohm resistor side 


resistor as close to the a.c. recep 


does not 


High-voltage fuse 
A Stromberg-Carlson model 400 came 
blown. I 


dampe ? 


fuse 


in with the high-voltage 
checked the horizontal output, 
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Fig. 5—Horizontal a.f« 
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circuit in 


circuits 


and high-voltage 


voltages and resistance 
to be normal With a é 
circuit, everything worked 
the set was turned off and 
the fuse ble uw. 7 he 
when the set is su 


the radio to TV. I have tried 


for defective components but ¢ 


how ever 


occurs 


measures as per manufacturer 
cations.—R. M.., Ogden, Utah. 


Although this trouble is not par 
ularly characteristic of this cha 
the symptoms you describe very mu 
indicate oscillator failure. Wit} 
circuit not operating, the necessary 
drive voltage to the grid of the hor 
zontal output amplifier is 
Plate and currents cause the 
fuse to blow. 


not deve lope 


screen 


The oscillator uses a type 6SN7 and 
may contain the _ relatively 
introduced 6SN7-GTA which apparent 
ly does not oscillate as readily as the 
older 6SN7-GT. This trouble, not con 
fined to any one tube 
has shown up in many case 
switching has caused the oscillator to 
fail and the fuse to blow. Thu 
the grid drive on the horizontal output 
tube. Use a 6SN7-GT in the horizontal 
oscillator circuit. If there i till no 
oscillation, you will have to check out 
the oscillator 


recently 


manufacturer, 
where 


3, ob erve 


all components ir circuit 


Critical horizontal hold 

A particularly rough set on hand has 
already caused me three callbacks The 
Sentinel 


reve aled a 


and 


defec 


model 428 


different 


received 8m 6a 
check 


tive component im the 


each 
horizontal oscil- 
lator causing the raster to disappear 
Even 
hold control setting 18 very critical and 
that he / re ti ‘ 


when repaired the ho ytal 


the customer reports 


6SN7-GT 


6BQ6-GT 


Sentinel model 


oscillator and shaping circuits in G-E set. 


TELEVISION 


very 
feedt 
1. OOO-ve 
every 


osellls 


Weak horizontal syr 
The comopla 

ti 

the } 

the 

the) 


were 





AUDIO—HIGH FIDELITY 


The equipment room at the Narragan- 
sett Marine Laboratory. All the appa- 
ratus in this photograph is used solely 
for recording the sounds made by fish. 


HE noisemaking abilities of some ubtropical fishes, 20 crustaceans and underwater sounds. A 
fish have long been known-—wit 2 species of marine mammals 1) many Office of Naval Researcl 
ne uch names as “grunter” and cases the marine life was monitored sponsoring the work of the 
“croaker.” Systematic tudy of “on location.” For more _ intensive The practical application 
their acoustic output has been under studies the fish were held captive in Fish, include use of the refé 
taken only recently, and most of the tanks, particularly at the laboratory of recordings to indoctrinate 
work has been done since 1949 near Kingston, R. I., and in Bermuda and familiarize them 
Interest in fish sounds began during and Bimini in the British West Indie anima! interference; to 
World War II] when sonarmen, sub One such tank is the subject of ow cal data which show 
mariners and other ri » report cover, which shows one of the star pet mals can be expected, ir 
trange sound which a they at formers near the microphone or | ro and in what seasons ( 
tributed to enemy a ) The fishy phone, and Mrs. Fish operating the tape dicting sound conditior 
ound were considered important ecorder which preserve th areas) and collection of 
enough to warrant an extensive pro emitted by the subject it } F which spot sound level 
(useful in desig? 


ic and electroni 


rram of tudy, and now the characte! Not only have simple record 
mst ound of the noisier fish have nade, but frequency pectra 
been recorded for posterity yr study in with harmonic wave ana! ‘ and , quipment include 

Possibly the world greatest autho octave filter Some 
it or the il 


permanent 
ound j 1 for recording 3 ani ! l lise recorde} 
j Mi Marie | d ish olor own in the photograp ) pag ay \udograph 

oceanographer it i of I identally marine lj ! tudied W ri 
Rhode Island i yan arin lirectl with a hydrophone 


Laborato Her ‘ ve ‘ ! run out the vindow 


lave been u 
quart rystal 
project 
and own to | Navy octa 
200 feet or aw! nallov wl ‘ackard 3O0OA 
are be no ( ( ( ‘ laborat 
deep-water Is also a 


| handled b as g ther ve t lf-contained « 


tudying them in k. Sor or fi Much of 
/ 


ound 


recording ar and f een designed ! 


al habitat é ee cco Nav ore y Willia 


vith moving | f ctronics engineer 


project 


lumerous p 
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AUDIO—HIGH FIDELITY 
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TRANSPLANTING @MPLIFIERS 


e 


Ad 


The audto portion of old radio: 
provides good phono equipment 


Above — The completed 
phonograph installation. 


SEPTEMBER 


IDDEN in back rooms and ba Lect ts are 
ments of radio and television availab ‘ ! 
repair shops are forgotte: 

ics of the console radio a, 

dust and taking up 

A great number of these radi 

hidden they have the 

makings of a good-sounding phon 

graph amplifier. And they can be pur 

chased for only a dollar or two. Many 

of them, built in the "Thirties and 'For 

ties, have excellent amplifier and 

speaker systems which can be put to 


{ 0 


I built 


lecting 
Space 


have a value; 


use as a phonograph amplifier for prac ’ | \ 

tically no cash outlay. : er, obser’ 
The finished product will be equal cor 0 ind the 

performance to at least a $50 « a otice i ts or tube 

mercially built phonograph ampli 

This opens a path for constructing a 0 ye a N ood 

good amplifier for practically the price 

of time—time for the removal of 

amplifier and the power-supply 

from the original chassis and for 

planting the parts to a new 

chassis and plywood cabinet 


ip the 


A socket punch, hand drill, scribe for 
narking the new chassis and soldering 
iron are all the tool 
cabinet work, as with the cha 
imple tools are used. A ha 
keyhole some sandpaper and a 
wood rasp will finish the woodwork. The 
additions of a phonograph 
and pickup, coupled with the cabinet, 
amplifier and 
project. 


needed. For the 


saw, 
turntable 
speaker, 


A dozen trips to the 
store for more parts or exchar 


complete the 
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Fig. 1. 


ample, when transformer 
used, and it was 
designs of the 'Thirties, a wiring change 
as shown in the illustration can be 
made. This 
high-frequency re 
is worth while 

The volume controls, on—off 
switch and phone jack are contained in 
a small utility box bolted to the side 
of the cabinet 

The long low-level leads 
trol box are hielded braid 
All wires to controls and the a.c, switch 
forming one 
controls in this 
manner flexibility of 
amplifier within the cabinet. 
In my case the amplifier is not mounted 
permanently or as part of the cabinet. 
It is resting on the floor within the en 
Microphonics and feedback 
not been experienced even with the 


oupling is 
used in most amplifier 


minor modification will im 


prove the sponse and 


and tone 


to the con 
enclosed in 


are then 

Extending the 

permits 
location 


taped together, 
cable 
greater 


closure. 
have 
volume 
If the 
speaker 
may 

Several radio console 
transplanted and used for 
amplifiers. Simple 


wr 26° om - 
c 


des 


turned up as loud as possible 
amplifier i 


cabinet, 


mounted on the 
acoustical feedback 
occul 

amplifiers were 
phonograph 
modifications were 


» aw 


+ a 





























— — oO 


. 2—Layout of the spe cake *r enclosure. 





Diagram of the Crosley amplifier showing the various modifications. 


made in some of the circuits. In one 
case a tweeter speaker added be 
cause the original 12-inch speaker did 
not perform as well as it should at high 
frequencies. Many different 
tions and changes could have been 
but the original purpose of thi 
ect would have been defeated 

The cabinet work is simple 
that the cabinet (see photo) is 
to fit into a ecrner of a room. There are 
no parallel within the en 
closure and we therefore do not have 
to pad the inside. A minimum of wood 
finishing is 
exposed is small 


was 


modifica 
made 
pro) 


Notice 


designed 


surfaces 


needed as the wood 


Both of these 


area 


items 














Fig. 3—Front view of speaker cabinet. 
Insulator is normally used on door 
bottoms. Remove felt strip and attach. 


save the builder time 
out any sacrifice in looks o1 
ance. The phonograph turntab 
pickup are mounted on top of the 
net. The remaining expo 
surfaces are stained mahogan 
ished with clear shellac. Othe 
tive schemes can be used. One 
one of the 
veneers that are applied like 
Individuals adept in wood finis! 
think of a number of way 
finish the cabinet. 

Fig. 2 shows how the front 
may be cut from a singl« 

%-inch or heavier plywood an 


and 


idea is to use 


sheet of ‘ 
the sides from a piece of %-in 
4 feet long and 10 inches w 
12-inch circular cut may be mad 
or after the 24 x 21-inch front 
cut in two. Fig. 3 shows the 

of the sides and front 
4 is a top view. 

A 24-inch long strip of 
screwed to the front panel 
hold them together and to 
grille cloth over the speaker 
I used felt-lined brass we: 
with the felt removed. The 
and front are assembled and the 
er board mounted with flat-head 

The builder can expect a good 
iag amplifier which does credit 
ent day standards of good lister 
will not be high fidelity: it use 
formers designed 20 year 
for the purpose for which 
this amplifier has several 
over high-fidelity 
sponse in the high-frequency 
not be expected to exceed 
pickup to speaker. Perhaps 
a better average. Play a she! 
on a hi-fi set and play the 
on this amplifier. Your she 
sounds best on an outfit that 
taper off around 5ke. Thi 
same effect as adding a scratc} 
the hi-fi system. And for 
phonograph nothing else coul 
sired even if all new part 
chased and the amplifier speci 
signed this way. The 
adequate and an improvement 
low frequencies is obtained by 
and side horn 
cabinet 

Sound through a phonogray 
fier of this kind will be 
times better than that obta 
those bargain-store purchas« 


for $20 to $50. 


prec t 


system 


were 


base 1 


loading de 


Fig. 4—Top view of the speaker cabinet 
If old speaker is mounted on board, r« 
move it and attach to front of cabinet 
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FOR THE ENTIRE ELECTRONICS INDUSTRY 


more than 65 top- 


quality models to choose 
from, including such 
outstanding 


eit designs 


V-7A VACUUM TUBE VOLTMETER: Easily the world’s largest WA-P2 HIGH FIDELITY PREAMPLIFIER: Thi 

selling VTVM. Features peak-to-peak scales—etched metal est selling hi fi preamplifier kit. Feature 
circuit board—1% precision resistors—full wave rectifier and ization, 5 separate switch-selected input 
AC input circuit—reads rms and peak-to-peak AC, DC, and pre-set level controls, beautiful modern 


ohms quality components 


0-10 LABORATORY TYPE OSCILLOSCOPE: The world’s largest HIGH FIDELITY AMPLIFIERS: Five Heathkit 
selling oscilloscope kit, and the most successful oscilloscope from at prices ranging from $16.95 

in history. Designed especially for color and black-and- range from 7 to 25 watt 

white TV service work. Its 5 megacycle bandwidth and new 

500 Ke sweep generator readily qualify it for laboratory DX-100 TRANSMITTER: A 100 watt phone 
applications. Features easy-to-assemble etched metal cir- mitter, offering the greatest dollar " 
cuit board construction ham radio field today 


Greatest Dollar Value Through Factory-To- You Selling! 
‘ ; cF 
Heathkits 
0k v 


The Most Complete Construction Manuals for Easy Assembly 


Originality of Design—-Developed Through Pioneering in the Kit Instrument 
Field. 


Greatest Dollar Value—Finest Quality with Real Economy 
Direct Contact with Manufacturer—Lower Price, Guaranteed Per| 


Etched Metal, Prewired Circuit Boards—Save Construction Tim 
Performance. 


High Quality Standard Components for Long-Life Service 


SEPTEMBER 1955 





there is no substitute for 


‘| HEATHKIT QUALITY 


YOU GET MORE first-run, top quality pe 
the latest in electronic design—complete and « 
MODEL prehensive step-by-step assembly instructions wit! 
0-10 large pwtoru l diagran 3s and assembly drawings 
Proven performance through the production 


thousands of kits 


Sialthil = sow CAPAcity 
PROBE KIT 


I 


te Steidthie §ICHED CIRCUIT 


COLOR-TV 


$350 


o 


Htadithil *ICKED CIRCUIT 
SCOPE DEMODULATOR PROBE KIT 


I end the usefulne ir Oscill 
1 envelope of R.F LF. « é 
I Wo rec er Fur tior Ke NC rf 
ia meee ef Oe 


OV. RMS i 0 V. De 


MODEL 0-10 


$6950 


5) Hteadthii CHED CIRCUIT 
(2) Steadhhie eYCneD circuit 3° OSCILLOSCOPE KIT 
5 OSCILLOSCOPE KIT rag pos lg 


ll D t ll 


MODEL OM.1 


$4950 


| A Suhsidiar 
HEATH COMPANY werent BENTON HARBOR 20, MICHIGAN 


of Daystrom, In 





fill your test requirements | 
WITH HEATHKITS 


DESIGNED FOR YOU: Heath Company test 
equipment is designed for the maximum in con- 
venience. Besides being functional, Heathkits rep 
resent the very latest in modern physical appear 
ance, and incorporate all the latest circuit design 
features for comprehensive test coverage. 


Oo Stash’ €ICHED CIRCUIT 


VACUUM 


wuss VOLTMETER KIT 


Besides measuring AC (rms), DC and resistance, the 
modern-design V-7A incorporates peak-to-peak meas- 
urement for FM and television servicing 

AC (rms) and DC voltage ranges are 1.5, 5, 15, 50, 150, 
500, and 1500. Peak-to-peak AC voltage ranges are 4, 14, 
40, 140, 400, 1400, and 4000. Ohmtmeter ranges are X1, X10, 
X100, X1000, X10K, X100K, and X1 megohm. Also a db 


scale is provided. A polarity reversing switch provided 


& Stidthhee evened circuit 
RF PROBE KIT 


The Heathkit RF Probe used ir 
ll megohm VTVM will pe t RI NO 109 -C 
ip to 250 Me 50 
es etcned Ci $35 
Ww lb 


cuit stability and 


Stcadthi ETCHED CIRCUIT 


PEAK-TO-PEAK PROBE KIT 


Now read peak t ‘ 


ll megohm VTVM 


yf 
for DC measurements, and zero center operation within 
range of front pane! controls. Employs a 200 pa meter ing etched circui } NO. 338.¢ 
for indication. Input impedance is 11 megohms Reading made lire ‘ 
Etched metal, pre-wired circuit VM scale f Ke 1 $550 


board for fast, easy assembly and re MODEL V-7A 


liable operation is 50 thicker for $2450 
more rugged physical construction. 1 e 


precision resistors for utmost accuracy Shpg. Wt. 7 Lbs 


required for Heathkit M 


9 Staite 30,000 VOLT D< 


HIGH VOLTAGE PROBE KIT 


vice Ww } 


k 
$450 


SteidthhiE 20,000 OHMS VOLT 
MULTIMETER KIT 


The MM-1 is a portable i rument for outside servicing Siialthie 
for field testing, or f yuick portability in the service 
hop. Combine attractive i ical appearance with HANDITESTER KIT 
functional design. 20,00 DC, and 5000 ohm lel Mel ( A ( f 
AC. AC and DC voltage rang are 0-1.5, 5, 50. 150. 500 | { 1 
1500 and 5000 volt t rent ranges are 0-150 pa 
15 ma., 150 ma.,500 nd 15 amperes. Resistance range 
ure X1, X100, X10,006 nter scale readings of 
15, 1500 and 150,000 of} ing ver 10 db to 
65 db 
Feature 
vide arity ver r isure MODEL MM.1 


RF field Shpg. Wt. 6 Lbs 


$1450 


HEATH COMPANY “4°"““"._ BENTON HARBOR 20, MICHIGAN 


of Daystrom, Inc 
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* 
pathic The Model TS-4 features a controllable 
inductor for all-electronic sweep, improved 


TV ALIGNMENT oscillator and automatic gain circuitry, 
high RF output, center sweep operation, 


and improved linearity. It sets a new high 
standard for sweep generator operation, 
and is absolutely essential for the up-to 
date service shop doing FM, black-and 
white TV, and color TV work 


Voltage regulation and effective AGC 
action insure flat output over a wide fre 
quency range, Electroni weep insures 


complete absence of mechanical vibration 

Sweep deviation controllable from 0 up to 

40 Mc, depending upon base frequency. Effective two-way blanking 
Fundamental output from 3.6 Mc to 220 Me in 4 bands. Crystal marker 

provides markers at 4.5 Mc and multiples thereof. Crystal MODEL TS-4 

included with kit. Variable marker covers from 19 Mc to $4950 

60 Me on fundamentals, and up to 180 Me on harmonics a 

Provision for external marker Shpg. Wt. 1¢ 


Oo Sheaitthil \NEARITY PATTERN 
GENERATOR KIT 


The new-design Model LP-1 produces vertical or horizontal ba: 
terns, a cross-hatch pattern, or white dots on the screen of 

set under test. No internal connections required. Special cli; 
attached to the TV antenna terminals. Instant selection of the tterr 
desired for adjustment of vertical and horizontal linearity, picture size 
aspect ratio, and focus. Dot pattern presentation is a must for color 
convergence adjustments on color TV sets MODEL LP-1 


Extended operating range covers all television chan $2950 
. 


nels from 2 to 13. Produces 6 to 12 vertical bars or 
4 to 7 horizontal bars 


Stialthii \ ABORATORY 
GENERATOR KIT 


The Heathkit Model LG-1 Laboratory Generator is a high-accuracy 
signal source for applications where metered performance is essentia 
It covers from 100 Ke to 30 Me on fundamentals in 5 band Mod 
lation is at 400 cycles, and modulation is variable from 0-50 RI 
output from 100,000 jv. to 1 piv. 200 pa. meter reads the RF output 
in microvolts, or percentage of modulation. Fixed step and variable 
output attenuation provided MODEL {G-1 
Features voltage regulation, and double copper plated % 50 
shielding for stability. Provision for external modula 39 . 


tion. Coaxial output cable (50 ohms) 


Stidithii =CAIHODE RAY 
TUBE CHECKER KIT 


This new-design instrument holds the key to rapid 
picture tube testing, either in the set, on the work-bencl 
carton. Tests for shorts, leakage, and emission. Featurs 
graph test (a spot of light on the screen) to indicate whethe 
is capable of functioning 

The Model CC-1 tests all electromagnetic deflection pict 
normally encountered in television servicing. Supplies all 
voltage to the tube under test, and indicates the condition of 
on a large “GOOD-BAD” scale. Features spring loaded MODE 


cc 
test switches for operator protection 2250 
The CC-1 is housed in an attractive portable case S e 


and is light in we ht ideal for outside service call 


Shralthie OIRECT READING 
CAPACITY METER KIT 


Not only is th instrument popular in the service shoy 

found exte e application in industrial situation Ideal 

control work, production line checking, or for matching pair 
Features direct reading linear scales from 100 mmf 

scale Nece iY only to connect a capacitor of unk: 





the insulated binding post select the correct range MODE , 
and read the ter, The CM-I is not susceptible t $2 50 
hand capacit ind has a residual capacity of less thar 9 e 


1 mmf 





This is one of the biggest signal generator bar- 
gains available today. The tried and proven 
Model SG-8 offers all of the outstanding fea- 


tures required for a basic service instrument 
High quality components and outstanding per- SIGNAL 
formance 
The SG-8 covers 160 Kc to 110 Me on funda- 
mentals in 5 bands, and calibrated harmonic: 
extend its usefulness up to 220 Mc. The output 
signal is modulated at 400 cps, and the RF 
output is in excess of 100,000 uv. Output con 
MODEL $G-8 $1950 trolled by both a continuously variable and a 
Shpg. Wt. 8 Lbs . fixed step attenuator. Also, audio output may KIT 
be obtained for amplifier testing. Don’t let the 
low price deceive you. This is a professional type service instrument to fulfill 
the signal source requirements in the service lab. 


Q Kechhdl... \MPEDANCE BRIDGE KIT 


The IB-2 features built-in adjustable phase shift oscillator and amplifie: 
and has panel provisions for external generator. Measures resistance, capaci 
tance, inductance, dissipation factors of condensers, and storage factor of 
inductance 
D, Q, and DQ functions combined in one control. %% resistors and 14 

silver-mica capacitors especially selected for this instru MODEL 18-2 
ment. A 100-0-100 microammeter provides null indications 

Two-section CRL dial provides 10 separate “units” with an $5950 
accuracy of .5%. Fractions of units read on variable control Shpg. Wt. 12 Lt 


Q Kaithi’ “Q” METER KIT 


The Heathkit Mode] QM-1 will measure the Q of inductances and the RF 
resistance and distributed capacity of coils. Employs a 4%” 50 microampere 
meter for direct indication. Will test at frequencies of 150 Kc to 18 Me in 4 
ranges. Measures capacity from 40 mmf to 450 mmf within 3 mmf. Indi 

pensible for coil winding and determining unknown condenser values. A 
worthwhile addition to your laboratory at an outstandingly 


| 


MODEL OM.} 


low price. Useful for checking wave traps, chokes, peaking 
$4450 
. 


coils, ete. Laboratory facilities are now available to the 
service shop and home lab Shpg. Wt. 14 Lbs 


© Sheadthie 6-12 Vout 
BATTERY ELIMINATOR KIT 


This modern battery eliminator will supply 6 or 12 volt output for ordinary 
automobile radios as well as 12 volts for the new models in the latest model 
cars. Output voltage is variable from 0-8 volts DC, or 0-16 volts DC. Will 
deliver up to 15 amperes at 6 volts, or up to 7 amperes at 12 volts. Two 
10,000 microfarad filter capacitors insure smooth DC output 


MODEL BE-4 


Two panel meters monitor output voltage and current. Will 
| ! $3150 
° 


double as a battery charger. Definitely required for auto- 
mobile radio service work Shpg. Wt. 17 Lk 


QC Heche DECADE RESISTANCE KIT 


i. »nty ¢ prec ssistors D , _re : -e P| 
Twenty 1 precision resistors provide resistance from 1 to MODEL DR-1 


99,999 ohms in 1 ohm ste} Indispensible around service $1950 
+ 
9 


shop laboratory, ham shack, or home workshop. Well worth 


the extremely low Heathkit price Shpg. Wt. 4 Lbs 


Q HKecdsthl NIBRATOR TESTER KIT 


Tests vibrators for proper starting and indicates the quality of the out; 
on a large “GOOD-BAD” scale. Checks both interrupter MODEL VT-1 


and self-rectifier types in 5 different sockets. Operates from $ 50 
145 
g. Wr. 6 Lt 


any battery eliminator delivering variable voltage from 4 


to 6 volts DC at 4 amps. Ideal companion to the Model BE-4 Shpg. Vi 


QO Hach DECADE CONDENSER KIT 


Provides capacity values from 100 mmf to 0.111 mfd in steps of 100 mmf 

1°) precision silver-mica condensers used. High quality 
ceramic switches for reduced leakage. Polished birch cab- 
inet. Extremely valuable in all electronic activity. 


MODEL OC.) 
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Oo The Heathkit Model T is an emission type tube tester that 
sents a tremendou ving over the price of a comparable unit f 
T other source. At only $29.50, you can have a tube tester of your ov 
if you are an experimenter, or only do part time service work. Ext 
popular with radio servicemen, it uses a 442” meter with 3-color meter 
imple “GOOD-BAD” indications that the customer can understand. W 
E K ft a all tubes commonly encountered in radio and TV service work 
Ten 3-position lever switches for “open” or “short” tests on each tube 


ment. Neon bulb indicates filament continuity or short between tube « 


Line adjust control provided. The roll chart is illuminated 
KIT Sockets provided for 4, 5, 6, and 7-pin, octal, and loctal 

tubes, 7 and 9 pin miniature tubes, and the 5 pin Hytron MODEL TC 
tubes. Blank space provided for future socket addition. Tests S 50 
tubes for opens, and shorts, and for quality on the basis of 29 
total emission. 14 different filament voltage values provided. Shpg. W : 


2) Hidde PORTABLE TUBE CHECKER KIT 


The Model TC-2P i n to the Model TC-2 except that it 
in a rugged carrying « This strikingly attractive and practical tv 
is finished in proxylin impregnated fabric. The cover is de- MODEL TC-2F 


tachable, and the hardware is brass plated. This case imparts 4 50 
a real professional appearance to the instrument. Ideal for 34 - 


home service calls, or any portable application 


Shpg 


© Mcchdél 1 PICTURE TUBE TEST ADAPTER 
The Heathkit TV picture tube test adapter is designed for use MODEL 355 
with the Model TC-2 Tube Checker. Test picture tubes for 
emission, shorts, and thereby determine tube quality. Consists $450 


of 12-pin TV tube socket, 4 ft. cable, octal connector, and She 
necessary technical data, (Not a kit.) 


Q Kicithi... 
CONDENSER CHECKER KIT 


Use this Condenser Checker to quickly and accurately measure tl 
known condenser and resistor values. All readings taken direct f 
calibrated panel scales without any involved calculation. Capacity 
ments in four ranges from .00001 to 1000 mfds. Checks paper, mica, c« 
electrolytic condensers. A power factor control is available for ac« 
cation of electrolytic 


condenser efficiency. Leakage test switch—select 

polarizing voltages, 25 volts to 450 volts DC to indicate condense: 

quality under actual load conditions. Spring-return test switch aut 

discharges condenser under test and eliminates shock hazard to the 
Resistance measurements can be made in the range from 100 ohm 

ohms. Here again, all values are read directly on the calibrated scale 

sensitivity coupled with an electron beam null indicator in- 

creases overall instrument usefulness MODEL C-3 
For safety of operation, the circuit is entirely transformer 50 

operated. An outstanding low kit price for this surprisingly 19 a 

accurate instrument Shoe. Wt 


5) SHieiithie NASUAL-AURAL 
SIGNAL TRACER KIT 


This signal tracer is extremely valuable in servicing AM, FM, and TV rec« 
especially when it comes to isolating trouble to a particular stage of the 
under test 

This visual-aural tracer features a high gain RF input channel t 
ignal tracing from the receiver antenna input clear through all RF 
tector, and audio stages to the speaker. Separate low-gain channel 
for audio circuit exploration. Both visual and aural indication by 
speaker or headphone, and electron beam “eye” tube as a level indi 
incorporates a noise locater circuit for DC noise checks, and a | 
brated wattmeter (30-500 watts). Panel terminals provided 
for “patching” output transformer or speaker into external MODEI 
circuit for test purpose Designed especially for the radio 4 50 
and TV serviceman. Cabinet size: 9%” wide x 64” high x 5 23 . 

Shpg. Wt 


deep. A real test equipment bargain 
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_ 
Used with a sine wave generator, the Model Hiathie 
HD-1 will check the harmonic distortion out- 


put of audio amplifiers under a variety of 


conditions. Reads distortion directly on the 
meter as a percentage of the input signal 
Operates between 20 and 20,000 cps. High 


impedance VTVM circuit for initial reference 


settings and final distortion readings. Ranges 
are 0-1, 3, 10, and 30 volts full scale. 1% pre- 


MODEL HD-1 cision resistors. Distortion scales are 0-1, 3, 


10, 30 and 100% full scale. Requires only 3 
Shog. Wr. 13 Lbs $4950 volt input for distortion test. ME T ER Ki | 


Htadthi’ AUDIO ANALYZER KIT 


This instrument consists of an audio wattmeter, an AC VTVM, and 
complete IM analyzer, all in one compact unit. 

Use the VTVM to measure noise, frequency response, output gain, pow 
supply, ripple, etc. Use the wattmeter for measurement of power outpi 
Internal loads provided for 4, 8, 16, or 600 ohms, VTVM also calibrated for 


DBM units. High or low impedance IM measurements made MODEL AA-1 


with built-in 6KC and 60 cps generators. VTVM ranges are 5 50 
01, to 300 volts in 10 steps. Wattmeter ranges are .15 mw 59 ~ 


to 150 w. in 7 steps. IM scales are 1% to 100% in 5 steps. Shpg. wt. 13 Lbs 


Htuithi? RUDIO GENERATOR KIT 


This new Heathkit Model features step-tuning from 10 cps to 100 Ke with 
three rotary switches that provide two significant figures and multiplier 


ne 


Less than .1% distortion. Frequency accurate to within + 5%. 


: 


Output monitored on a large 42” meter that reads voltage or db. Both 
variable and step-type attenuation provided. Meter reads zero-to-maximum 
at each attenuator position. Output ranges (and therefore 
meter ranges) are 0-.003, .01, .03, .1, .3, 1, 3, 10 volts. Step- MOOR 26-0 


tuning provides rapid positive selection of the desired fre- $3450 


quency, and allows accurate return to any given frequency. Shpg. Wt. 8 Lbs 


Shishi’ RUDIO OSCILLATOR KIT 


(SINE WAVE — SQUARE WAVE) 


The Model AO-1 features sine wave or square wave coverage from 20-20,000 
cps in 3 ranges. It is an instrument specifically designed to completely 
fulfill the needs of the serviceman and high fidelity enthusiast. Offers high 


level output across the entire frequency range, low distortion and low 


impedance output. Features a thermistor in the second amplifier stage to 
maintain essentially flat output through the entire >. 

; : : us ntire fre MODEL AO-1 
quency range. Produces an excellent sine wave for audio 


testing, or will produce good, clean, square waves with a $2450 
. 


rise time of only 2 microseconds 


Steidhhie RESISTANCE 
SUBSTITUTION BOX KIT... 


Provides switch selection of 36 RTMA 1 watt standard 1‘ 
resistors ranging f 


| 


Shog. Wt. 10 Lbs 


> 


, MODEL R5-1 
from 15 ohms to 10 megohms. Numerou 
applications in radio and TV work, and essential in the $550 
7 


developmental laboratory ; Shpg. Wt. 2 Lbs 


Stathhie KC VACUUM TUBE 
VOLTMETER KIT... 


The Heathkit AC VTVM features high impedance, wide frequency range 
very high sensitivity, and extremely wide voltage range. Will accurately 
measure a voltage as smali as 1 mv. at high impedance. Excellent for 
sensitive AC measurements required by laboratories, audio enthusiasts and 
experimenters. Frequency response is substantially flat from MODEL AV-2 
10 cps to 50 Ke. Ranges are 01, .03, .1, 3, 1, 3, 10, 30, 100 


and 300 v. RMS. Total db range —52 to + 52 db. Input $2950 


impedance 1 megohm at 1 Ke Shpg. Wt. 5 it 


Stiadhhie CONDENSER 
SUBSTITUTION BOX KIT... 


Very popular companion to Heathkit RS-1. Individual selec MODEL CS-! 


tion of 18 RTMA standard condenser values from .0001 mfd 
to .22 mfd. Includes 18” flexible leads with alligator cli; 4 E A T H 
BENTON HARBOR 20, MICHIGAN + DAYSTROM INe 


SEPTEMBER 1955 





HEATHKIT HAM GEAR 


for high quality at moderate cost 


DOLLAR VALUE You get more for 
Heathkit dollar because your labor is used 
build the kit instead of paying for someone els 
Also, the middleman’s margin of profit is elin 
inated when you deal directly with the manu 


jacturer 








2) Hhiddthi’ NEO KIT 


The Model VF-1 covers 160-80-40-20-15-11 and 
with three basic oscillator frequencies. Better t! 
average RF output on fundamentals. Features illur 
and pre-calibrated dial scale. Cable and plug ; 


OQ Kcithil 0X-100 PHONE @ 
CW TRANSMITTER KIT 


The reception given this amateur transmitter has been 
tremendous. Reports from radio amateurs using the DX-100 
are enthusiastic in praising its performance and the high 
quality of the components used in its assembly. Actual 
on the air results reflect the careful design that went 


fit crystal socket of any modern transmitter 

Enjoy the convenience and flexibility of VFO 
at no more than the price of crystals. May be powers 
from plug on the Heathkit Model AT-1 MODEL VF-1 


transmitter, or supplied with power from $ 50 
most transmitters. Measures: 7” H. x 1 G - 
Shpg. Wt. 7 Lt 


6l4 nT 
Shidithic ON AMATEUR 
TRANSMITTER KIT 


The Model AT-1 is an ideal novice transmitter 
used to excite a higher power rig later on 
This CW transmitter is complete with it 
upply, and covers 80, 40, 20, 15, ‘11, and 10 meter 
single-knob bandswitching, and panel meter indi¢ 
or plate current for the final amplifier. Designed 
operation or external VFO. Crystal not includ 
Incorporates such features as key click filter 
yper-plated chassis, pre-wound coils, 52 ohm coax 
put, and high quality components 
throughout. Instruction book simplifies 


into its development 

The DX-100 features a built-in VFO, modulator, and 
power supplies, and is completely bandswitching for phone 
or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. All 
parts necessary for construction are supplied in the kit, 
including tubes, cabinet, and detailed step-by-step instruc- 
tion Easy to build, and a genuine pleasure to operate 

Employs push-pull 1625's modulating parallel 6146's for 
RF output in excess of 100 watts on phone and 120 watts 
on CW. May be excited from the built-in VFO or from 
crystals (crystals not included with kit). Features five- 
point TVI suppression: (1) pi network interstage coupling 
to reduce harmonic transfer to the final stage; (2) pi net- 
work output coupling; (3) extensive shielding; (4) all in- 
coming and outgoing circuits filtered; (5) inter-locking 
cabinet seams to eliminate radiation except through the 
coaxial output connector. Pi network output coupling will 
match 50 to 600 ohm non-reactive load. Hluminated VFO 


dial and meter face. Remote control socket provided MODEL AT-1 


assembly. Employs a 6AG7 oscillator, 
6L6 final amplifier. Operates up to 35 $2950 
Shog. Wt ‘ 


watts plate power input 


ANTENNA COUPLER KIT 


The Model AC-1 will properly match your low pows 
mitter to an end-fed long wire antenna. Also att 
signals above 36 Mc, reducing TVI. 52 ohm coax 
power up to 75 watts—10 through 80 meters—tapped ind 
tor and variable condenser—neon RF in- 


The chassis is made of extra-strong $16 gauge copper- 
plated steel. It employs potted transformers, ceramic switch 
and variable capacitor insulation, solid silver loading switch 
terminals, and high-grade well-rated components through 
out. Features a pre-formed wiring harness, and all coils 
are pre-wound 

High-gain speech amplifier for dynamic or crystal micro- 
phones, and restricted speech range for increased intelli- 
gence. Plenty of audio power reserve MODEL DX-100 
Measures 20%" W. x 13%" H. x 16" D 


Schematic diagram and complete $18950 


technical specifications on request Shpg. Wt. 120 Lbs MODEL AC.-1 


dicator—copper plated chassis and high 50 
quality components. Ideal for use with $14 . 
Heathkit AT-1 Transmitter. Shpg. Wt. 4 Lt 


Shipped Motor Freight Uniess Otherwise Specified 


$50.00 Deposit Required on C.0.D. Orders 
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" AMATEUR-ENGINEERED” 


Equipment For The Ham 


MODERN DESIGN: You can be sure of 
getting all the latest and most desirable 
design features when you buy Heathkits. 
Advanced-design is a minimum standard 
for new Heathkit models 


ar me 
cx® , 
*) Siaithie COMMUNICATIONS-TYPE 
au. BAND RECEIVER KIT 


The new Model AR-3 features improved IF and RF 
performance, along with better imnage rejection on all 
bands. Completely layout for easier as- 
sembly, even for the beginner 
Covers 550 Ke to 30 Mc in four bands. Provides sharp 
and good the entire range 
a transformer-type power supply—electrical 
separate RF and AF gain controls—antenna 
trimmer—noise limiter—-AGC—BFO—headphone jacks 
542” PM speaker and illuminated tun 
ing dial 
CABINET: Fabric « 
aluminum panel as shown 
10, shipping weight 5 Ibs 


re Ateaddhie 
"Q” MULTIPLIER KIT 


Here is the Heathkit Q Multiplier you hams have been 
asking for. A tremendous help on the phone and CW 
bands when the QRM is heavy. Provides an effective 
Q of approximately 4,000 for extremely sharp “peak’ 
or “null.” Use it to “peak” the desired signal or to 
“null” an undesired signal, or heterodyne. Tunes to any 
signal within the IF band-pass of y receiver, Also 
for where extreme 
is not required 


new chassis 


tuning sensitivity 
Feature: 


bandspread 


over 


MODEL AR-3 


$275 


wr. 12 Lbs 


vered cabinet with 
Part No. 91 
$4.50 


Shpg 


Less Cabinet 


our 
provides “broad peak conditions 
selectivity 

Operates with any receiver having an IF frequency 
between 450 and 460 Ke. Will not function with AC-DC 
type receivers. Requires 6.3 volts AC at 300 ma. and 150 
to 250 VDC at 2 ma. Derives operating power from 
receiver. Uses a 12AX7 tube. and special High-Q 
Simple to connect with 
the cable and plugs supplied. Measures 
only 4-11/16"H.x734" W.x4'*"D. A really 
the receiving 


hack 


your 


shielded coils 
MODEL OF.-! 


$995 


Shpg. Wr 


valuable addition to 


equipment in your ham 


HEATH COMPANY 
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MODEL AR.3 


7" re 


&) SiadihhiEe NARIABLE VOLTAGE 
REGULATED POWER SUPPY KIT 


well filtered Dé 
load and reg 
0 VDC, and uy 
litored on f 
r filament 
olated from g1 
supplying ope 


imental circuit 


QC) Heaithil anrenna 
IMPEDANCE METER KIT 


f AM.1 


$1950 


A Subsidiary 
of Daystrom, Ine 


BENTON HARBOR 20, MICHIGAN 





Sith. = -- EASY TO BUILD: The assembl 


tions supplied with Heathkits 


PROVIDE THE complete and detailed that anyone 


assemble the kits without difficulty. Plenty 


9 , 4 ‘ oO 1CtO ‘4 step-by-step 
“CONSTRUCTIVE rE ie ; f pictorial diagrams and ster ~ 


structions. Information on resistor 


APPROACH TO ' codes, soldering, use of tools, etc. B 


yourself with confidence! 


HIGH-FIDELITY O SAttdiBhil KON ANCED-DESIGN 
rocury AMPLIFIER KIT 


The 25 Watt Model W-5 is one of the most outstanding high fidelity amy 
available today—at any price. Incorporates the very latest design featur 
achieve true “presence” for the super-critical listener 
Features a new-design Peerless output transformer, and KT66 out; 
handle power peaks up to 42 watts. The unique “tweeter-saver” suppr« 
frequency oscillation. A new type balancing circuit results in closer 
balance between output tubes. Features improved phase shift charact 
and frequency response, with reduced IM and harmonic distortion. Color 
harmonizes with the Heathkit WA-P2 Preamplifier and the FM-3 Tune 
Frequency response—within 1 db from 5 cps to 160 Ke at 1 watt. Harr 
distortion only 1% at 25 watts, 20-20,000 cps. IM distortion only 1% at 20 wat 
using 60 and 3,000 cps. Output impedance 4, 8, or 16 ohms. Hum and noise—99 
below rated output. Uses two 12AUT7's, two KT66’s and a 5RAGY 
KIT COMBINATIONS 
W-5M Amplifier Kit: Consists of main amplifier and 
power supply, all on one chassis. Complete with all neces- sBg7> 
sary parts, tubes, and comprehensive manual. Shpg. Wt 
a = 
31 Ibs. Express only 
W-5 Combination Amplifier Kit: Consists of W-5M 
Amplifier Kit listed above plus Heathkit Model WA-P2 
Preamplifier Kit. Complete with all necessary parts, $ 50 
tubes, and construction manuals. Shpg. Wt. 38 lbs. Ex- e 


press only 


(2) Sieidthil OUAL-CHASSIS WILLIAMSON TYPE 
rocury AMPLIFIER KIT 


This is a very popular high fidelity amplifier kit that features dual-cha 
construction. The resulting physical dimensions offer an additional margi 
flexibility in installation. It features the famous Acrosound TO-300 “ultra-lir 
output transformer, and has a frequency response within * 1 db from 6 cy 
150 Ke at 1 watt. Harmonic distortion only 1% at 21 watts. IM distortior 
watts only 1.3% at 60 and 3,000 cps. Rated power output is 20 watts. Out; im 
pedance 4, 8, or 16 ohms. Hum and noise—88 db below 20 watts. Uses two 6SN7 
two 5881's, and a 5V4G 


KIT COMBINATIONS 


W-3M: Consists of main amplifier and power supply for 

separate chassis construction. Includes all tubes and com- Sag" 
ponents necessary for assembly. Shpg. Wt. 29 lbs., Express * 
only 

W-3: Consists of W-3M Kit listed above plus Heathkit 

Model WA-P2 Preamplifier described on opposite page 56@9°° 


Shpg. Wt. 37 lbs., Express only 


| 


| 


Shadthic SINGLE-CHASSIS WILLIAMSON TYPE 


HIGH 
ror AMPLIFIER KIT 


This is the lowest priced Williamson type amplifier ever offered in kit f 
yet it retains all the usual features of the Williamson type circuit. Mair 
ind power supply combined on one chassis, and uses a new-de 
output transformer. Frequency response—within 1 db from 10 « 
at 1 watt. Harmonic distortion only 1.5% at 20 watts. IM distortion 
put, 2.7 at 60 and 3,000 eps. Rated power output is 20 watts. Out; 
4, 8, or 16 ohms. Hum and noise—95 db below 20 watts. Uses two 6 
988] and one 5V4G 
Instructions are so complete that the kit may be assembled succes 
by a beginner in electroni 
KIT COMBINATIONS 
W-4AM: Consists of main amplifier and power supply for 
single chassis construction. Include ot Gahan a com $3397° 
ponents necessary for assembly. Shpg. Wt. 28 lbs. Express e 
only 
W-4A: Consists of W-4AM Kit listed above plus Heathkit $s 
Model WA-P2 Preamplifier described on opposite page 59°° 
Shpg. Wt. 35 lbs. Express onl; ° 
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ATTRACTIVELY STYLED: Heathkit 


high fidelity instruments are not only func- THE VER Y BEST 


tional, but are most attractive in physical . -{ 
design. Such units as the preamplifier and i \ IN AUDIO WITH 


the W-5 main amplifier are designed for 


beauty as well as performance. They blend ~~ / LD-IT-YOURSELF” 


with any room decor and are the kind of in- 


struments you will be proud to own 


uo Sitiithie A\GH FIDELITY 
PREAMPLIFIER KIT 


This outstanding preamplifier is designed specifically for use with the 
Heathkit Williamson type amplifiers. It completely fulfills the requirements 
for remote control, compensation and preamplification, and exceeds even 
the most rigorous specifications for high fidelity performance 


Features five separate switch-selected input channels (2 low level and 
3 high level), each with its own input control. Full record equalization 
with four-position turnover control and four-position rolloff contro] 


Output jack for tape recorder separate bass control with 18 db boost 
and 12 db cut at 50 eps treble control offering 15 db boost and 20 db cut 
at 15,000 cp special hum control to insure minimum hum level and 
many other desirable features. Overall frequency response (with controls 
set to “flat” position) is within 1 db from 25 cps to 30,000 cps. Will do justice 
to the finest available program sources. Beautiful satin-gold fiinish 


: , MODEL WA-P 
Power requirements from the Heathkit Williamson type Sok We 


high fidelity amplifier — 6.3 VAC at 1 amp., and 300 VDC at $1975 
10 Ma. Uses two 12AX7's and one 12AU7 Shpg. Wt. 7 Lt 


Q Aedithil r0-watt WIG FipeEtity 
AMPLIFIER KIT 


This Heathkit Model offers you the least expensive route to high fidelity 
performance. Frequency response i 1 db from 20-20,000 cps. Feature 
full 20 watt output using push-pull 6L6's, and incorporates separate | 
and treble tone controls. Preamplifier and main amplifier are built on the 
same chassis. Four switch-selected compensated inputs and separate bas 
and treble tone controls provide all necessary functions at minimum in 
vestment. Features miniature tube types for low hum and nois¢ 


Uses 12AX7, two 12AU7's, two 6L6G's and a 5V4G. A most interesting 
“build-it-yourself” project, and an excellent hi-fi amplifier 


for home use. Well suited, also, for public address applica- Meer 4-98 
tions because of its high power output and high quality $3550 


audio reproduction. Another Heathkit “best-buy” for you! Shpg. wr. 23 Lbs 


ia) Hteadthit 7-WATT 
AMPLIFIER KIT 


The redesigned Mode! A-7D features a new type output transformer 
tapped screen operation, and provides improved sensitivity, reduced di 
tion, and increased power output 


The full 7-watt output of the Model A-7D is more than ade« 
mal home installations. Frequency characteristics are l 
20,000 cps. Potted output and power transformers employe 
output — detailed construction manual — top quality part 
high quality audio without great expense. Output tran noes are 


former tapped at 4, 8, and 16 ohms. Bass and treble tone $1695 
. 
Shy wr it 


controls provided on the front chassis apron 


Model A-7E: Provides a preamplifier stage 
inputs and RIAA com; 


oe ao! HE AT H 
COMPANY 
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MODEL FM-3 


Shpg. Wt $2 50 
7 Ibs e 
(with cabinet ) 


The new Heathkit Model FM-3 features tremendous circuit 
improvements and brand new physical design. Sensitivity is 
better than 10 uv. for 20 db of quieting, and it employs a 
completely modern tube line-up for high gain and stable 
operation. Incorporates its own power supply, and has pro- 
vision for low-level or high-level output at low impedance 

The attractive Model FM-3 matches the WA-P2 Pre- 
amplifier in color tyling, and physical size 

Incorporates automatic gain control, a highly stabilized 
oscillator, and illuminated tuning dial. Educational treat- 
ment of construction manual simplifies assembly for the 
newcomer to electronics. IF and ratio transformers are pre- 
aligned, and the front-end tuning unit is pre-assembled and 
aligned. Uses 6BQ7A as a cascode type RF stage, 6U8 oscil- 
lator-mixer, two 6CB6's as IF amplifiers, a 6AL5 ratio de- 
tector, a 6C4 audio amplifier, and 6X4 rectifier 


“Sy Are you on our mailing list? 


HEATHKIT HIGH-FIDELITY 


wo) FM TUNER ais 


Features 


Brand New, Modern FM Circuit Using Latest Type 
Miniature Tubes 

Low-Noise Cascode RF Stage—Two IF’s—Ratio Detector 
~Stage of Audio 

Extremely Good Sensitivity and Band-Pass for Outstand 
ing Performance 

Strikingly Aittractive Satin-Gold Finish to Match Heath 
kit Model WA-P2 Preamplifier 

Compact Physical Dimensions for Most Pleasing Appear 
ance and Increased Circuit Efficiency. 





HEATHKIT BROADCAST-BAND RECEIVER KIT 


Build your own radio receiver with con 
fidence, even if you are a beginner. Com 
plete instructions supplied 

Features transformer-type power sup 
ply, high-gain miniature tubes, built-in 
antenna, 514” speaker, and planetary 
tuning from 550 Ke to 1500 Ke. Adapt 
able for use as AM Tuner and phono 
amplifier. Educational treatment of the 
construction manual helps the beginner 
learn about radio circuits and parts as 


he builds MODEL BR-2 


CABINET: Fabric covered plywood cabi $1750 p Le 
A 1 


net with aluminum panel as shown. Part 
91-9, Shpg. Wt. 5 tbs., $4.50 Shpg. Wi. ! t 
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The National Hori- 
zon 10-watt amplifier. 


Circuit Features in 


Circuit analysis of the single-ended push- 


pull amplifier in Nattonal’s Horizon series 


N the preceding installment (August) 
we saw how the MelIntosh unity 
coupled output circuit solves the 
problem of switching transients and 
notch distortion caused by high leakage 
reactance in output 
class-AB and -B service. A 
solution is offered by Drs 
Sinclair and Arnold P. G 
Theirs is the single-ended 
circuit used in the National Company’s 
Horizon 10 and Horizon 20 amplifiers. 
In the conventional push-pull circuit 
(Fig. 1) the tubes develop a.c. signal 
voltages that are series-aiding 
the load while the plates are paralleled 
across the d.c. supply. The new single- 
ended push-pull circuit is the dual or 
converse of the conventional in that the 


transformers in 
different 
Donald B 
Peterson 
push pull 


across 


tubes are in series for d.c. and supply 
Thus the optimum 
McIntosh 


is only one-quarter of the plate- 


the load in parallel 
load impedance—as in the 
circuit 
to-plate load in the usual push-pull con 
nection. 

Fig. 2 shows a basic form of the new 
circuit. The 
a d.c. supply 
between a tap on the B supply and the 


tubes are in series across 


with the load connected 


Conve 


Fig. 2—Single-ended 
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push-pull circuit. 


plate—cathode Although the 
load is in its cathode circuit, we cannot 
consider V1 as a cathode 
cause the signal voltage i 
tween the grid and cathod 
between grid and ground as in 
follower. The load also appears in the 
plate circuit of V2 which, like V1, has 
its grid driving signal applied between 
grid and cathode 

The voltages at the ends of the sec- 
ondary of a transformer are 180° out 
of phase, so that 
ondary No. 2 are transposed to 
that the grids of V1 and V2 are 
in the same manner as in Fig. 1 

The basic single-ended push 
plifier with signal voltages supplied by 
a phase inverter is shown in Fig. 3 
We have retained the dual power supply 
of Fig. 2. Grid excitation for V1 i 
developed across R1, the phase inverte1 
plate load resistor and the grid 
for V1. By careful selection of operat 
direct 


junction, 


follower be 
applied be 
rather than 


a cathode 


connection to ec 
how 
driven 


pull am 


return 


ing conditions we can use thi 

coupled circuit with V1 being 
by the drop across R1. Tube V2 i 
by an equal but 180° -out-of-phase 


biased 
driven 

ignal 
pha e inverte! 
BA] 


be CAUSE 


voltage across R2 in the 
cathode return. Battery 
operating bias for V2 
ing R2 directly 
positive with 

Two of the three dx 
eliminated by 


upplie 
ground 
V2’s grid 


‘ athode 


would make 
respect to it 
supple can be 


using the variation in 


a ! + } 
Fig. 3 


Phase inverter feeds amplifier 


AUDIO—HIGH FIDELITY 


By ROBI 


TECHN 


Ci 
Power 


AMPLIFIERS 


Fig 

u 

bia 
replaced 
livering a Vv 
and BA3 ir 
betwee! 

the jun 


Although 
of these cire 
used in 
tion, it 1 


couplit Vv 


©) 


AAW 44 


®t] 


‘ 
< 
> 
. 


+ 
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AUDIO—HIGH FIDELITY 


Refer to the simplified circuit in Fig. 7. circuit the signal voltage for V1 
Since the capacitors, at audio frequen velops across R1 and that for V2 a 
cies, provide a direct connection, the R2. Battery BA1 supplies a negatiy 
designers have in effect used capacitive bias voltage that opposes the 
unity coupling and eliminated the need across R2 and prevents V2’s g1 
for magnetic coupling. (The designers going positive with respect 
reported that they verified the fact that cathode. A large filter capaci 
magnetic coupling is not needed by vents an a.c. signal voltage 
using separate chokes in place of the veloping across BA1 and R3 
split primary.) Thus, switching trans- The screen grid of V1 i 
ients and notch distortion caused by current flowing through L2 
insufficient magnetic coupling can be B supply line, and V2’s scree 
eliminated with this circuit plied from the plate—cathode 
As in Figs. 2 and 3, V1 and V2_ through winding L1. The con 
»—! rs J (Fig. 6) are excited by signal voltages are polarized so the magnetic field 
Vig. 5—Variation of single-ended cir- applied between their grids and duced by the screen currents oppo 
cuit—one side of the load is grounded. cathodes. The phase inverter tube take cancel each other. 
its plate supply voltage from the center The circuit in Fig. 6 requiré 
of the series-connected output tubes. If the voltage and half the current nee 
its load resistor (Rl) is connected di for the same tubes in a convention 
circuit so the power input is the 


5 
| 
/ any’ — 
Nhe for either type. But this parti 
= variation has the disadvantage of 
+ 
i+ 





quiring power supply and filt 
ponents with twice the normal 
rat ngs. 


The Horizon series amplifiers 
The need for twice-normal 
supply voltage is eliminated by 
the circuit so direct tube curre: 
Fig. 7—The capacitors effectively place through the primary winding 
the primary halves in parallel. National Company’s Horizor 
" Horizon 20 amplifiers. The 
=, | rectly to the B supply, V1’s grid excita- the 10-watt Horizon 10 in 
-! $t4 : tion voltage would appear between grid simplified version of the expe 
Fig. 6—Single-ended circuit using pen- and ground thus causing it to operate 25- and 50-watt amplifies 
todes transformer-coupled to the load. as a cathode follower. In the Fig. 6 by Peterson and Sinclair in The 
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6V6-GT (2) 
320V 
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Fig. &—The National Horizon 10 
is a 10-watt amplifier featuring a 
single-ended push-pull output stage. 
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AUDIO—HIGH FIDELITY 


Radio Ex pe rimenter, October, 1951, and 
in the January, 1952, issue of Proceed- 
ings of the IRE, 

Here the plate currents for the phase 
inverter and V2 and the screen current 
for V1 flow through L2. The cathode 
current (sum of plate and screen cur- 
rents) of V1 flows through L1. This 
arrangement causes a difference in the 
direct-current flow in L1 and L2 and 
results in a d.c. drop across both 
windings that reduces the supply volt- 
age for V1’s screen and the plate of 
V2. This circuit and current unbalance 
is minimized by careful design to avoid 
flux unbalance in the transformer. 

Unlike the basic circuits in Figs. 3 to 
7, R-C coupling is used between the 
phase inverter and the grids of V1 and 
V2 in the Horizon amplifiers. Fixed 
grid bias is developed by a half-wave 
selenium rectifier and a simple R-C 
filter and applied to the output grids. 

The plate supply for the phase in- 
verter is taken from the plate—cathode 
junction of the output tubes. The output 
signal developed at the plate of V2 is 
in series with the phase inverter d.c. 
plate supply and the negative feedback 
voltage thus developed reduces the dis 
tortion and gain in this stage. The loss 
in phase inverter gain is minimized by 
returning its cathode load resistor to the 
bias supply to increase the effective 
plate voltage. 

The voltage amplifier is conventional 
and uses fixed bias obtained by return- 
ing its cathode to a tap on a B plus 
voltage divider. Distortion in the power 
amplifier is further reduced by 16 db 
of negative feedback from the secondary 
of the output transformer to the voltage 
amplifier cathode 


Preamplifier—equalizer 


The preamplifier and equalizer section 
has four input channel One for a 
radio tuner, one for playing back tape 
recordings and two for magnetic phono 
graph cartridges. The 10-mv phono in 
put channel is for low-output cartridges 
uch as the G-E  variable-reluctance 
type; the 30-mv channel is for high 
output types such as the Pickering and 
Audak. The tape input channel may be 
used for crystal cartridges and othe 
devices delivering 0.5 volt or more 
The function selector switch has five 
positions. One for tape, one for radio 
iner and three to select the phono 
graph input circuits and to provide 
qualization for AES, RIAA and fo1 
recording characteristi 
The ba control provide a boost he 
ing at 1 ke and rising to a maxi 
um of 15 db at 30 cycle The treble 
ontrol provides a boost that begins at 
around 800 eycles and rises gradually 
to flatten out for a maximum of 12 db 
hetween 10 and 15 ke. Treble attenua 
begin at 1,500 evele reache 
5 ke and is a maximum 
ke 
nstallment will 
the output 


SEPTEMBER 1955 


UNITED STATES 
ELECTRONIC 


Electronically Analyzes, CORRECTS 
Picture Tube Trouble in 2 Minutes! 


Cleans Picture Tube elements, b 

open cathodes and filaments 
electronically! The TV Servicema 
picture tubes IN THE HOME! Serv 
$9.95 to customer nay be sold 
guarantee! 7°x9"x4" 6\/ stee 


UNITED STATES 
ELECTRONIC 


MUTUAL CONDUCTANCE 
AND EMISSION CHECKER 


Accurately checks Picture and Circuit Tubes for 
filament continuity, emission, gos, shorts and 
leakage under actual load conditions—in 20 
seconds! 7°x9"x4" 7 |b steel-cosed kit 


ONLY THE REN-O-LYZER FORECASTS REPAIRABILITY! 


Increase your customer nfidence 

“ON THE JOB" quality-built, electronic compa 
pictures to full, bright contrast with the reve 

that 90 1% of picture tubes Ren-O-Lyzed a 
Ren-O-Lyzing job of $9.95 is creatir g ar 
income for every Ren-O-Lyzer unit in use. The 
work, proving to the customer iN THE HOME. th 
tubes. Order today don't delay this opport 
ments extremely simple to operate 


Send me name of necrest decier and further details 
Nome 

Address 

City 








© Window Displays, ‘BEAT : ee Sr —- 


nk BEAT... Ci ~" “aon 
© Streamers, : ~— OCK/ 


© Counter Cards, 
@ and Entry Blanks — 


Identify you with —_ Win Prizes! Win p 
on SYLVAMIAS 7/ Show izes! 


a Se BEAT w: . 
“See your Sylvania Distributor.” “aT Home | We 
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CONTEST 
PRIZES 
for home viewers 
include: 


TV CONSOLES 
TV TABLE MODELS 
Hi Fi PHONOGRAPHS 
CLOCK RADIOS 
TABLE RADIOS 
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nothing to buy...but every entry 
blank must be endorsed by you 


Nothing to write—nothing to buy —and 
everything to win. Sylvania’s big, new 
“Beat the Clock” prize contest for home 
viewers is as easy as that. Every week, 
week after week you can create new 
contacts with the TV families in your 
community who want to play ‘Beat the 
Clock” at home and win one of 10 valu- 
able prizes given away each week. How 
do you do it? Just see that they get an 
official entry blank endorsed by you. 

It's the greatest business-building op 
portunity you've ever had. Make it work 
two ways for you. Bring new customers 
to your shop by displaying “‘Beat the 
Clock” prize promotion material. Tie 
in window and counter displays with the 
Sylvania products you sell. 


TELEVISION ° 


Bring your service into new customers’ 
homes by mailing entry blanks to your 
rV community. Tie in the “Silver Screen 
85" consumer booklet and other Sylvania 


direct mail material with your TV service 


Remember, never before has the TV 
Service Dealer had such a concrete part 
in a national TV program. Make 
Sylvania’'s ‘Beat the Clock” prize contest 
click for you. See your Sylvania Dis- 


tributor for your promotion package 


SYLVANIA ELECTRIC PRODUCTS INE 
1740 Broadwa New York ON. Y 
sda) Lid., 


University Tower Bld; Montreal 


In Canada: Sylvania FI ' (Ca 


\*SYLVANIA 


ATOMIC ENERGY 
83 
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FOR Eeo3a Ra 


National’s Criterton 


hM-AM 


tuner; Heathkit audto anal- 


VET; Te: ord 


NCU 


N ome of 


vertising National 
itivity of 0.5 
quieting for 
photo). This 


realization, espe- 


it ad 
claim a usable en 

microvolt for 20 db of 
its Criterion tuner (see 


unlikely of 
cially to those who have 


eems 80 
tried designing 
FM re- 
have many in- 
dismissed the claim as 
dream. So the first thing 
to report is thi the Criterion 
ensitive FM 
tested 
reliable 


building tive 
‘, that I 


formed 


and supersen 


ceiver no doubt 
readers 
an adman’s 

want 
is by a long shot the most 


broadcast receiver I have ever 


d, It 
completely 


or uss produced regular 
and 
free radiating as 
little as 5 kw at a distance of 140 
(and at least 40 miles 
ight) with only the 
fenna supplied with the 
on the wall 7 feet above 
The Criterion uses a 
tage plus no than 
of if 
De pite 


acceptable and noise- 


reception of station 
air mile beyond 


indoor an 


tacked 


line of 
receivey 
ground 
cascode rf. 
three 
two 


fewer stages 


amplification and limiters. 
this very high gain, the tuner 
stable. The r.f 
tage seems completely indifferent to the 
match of the 


two 


appears to be completely 


length, type or transmis 


ion line, and in some months of 
use I found no evidence of 
let alone 


response 


regeneration, 
The only spurious 
that of a 

(probably a 
strong local FM 
extremely weak 


oscillation 
noted 

TV 
heterodyne with a very 
station) and that wa 
and would not be evident at all on a less 


was local 


channel-6 tation 


ensitive 
The capture 
ensitivity 


receiver 

ratio is as good as the 
The claim is that any sta- 

stronger than another on the 

frequency will the 

This claim, too, appears to be 


tion 2b‘ 


weaker 


suppress 
In any case there is an unusual 
freedom from co-channel and adjacent 
path inter 


realized 


and multiple 


The 


as one would expect it to he 


channel even 


selectivity is fully as good 
with four 


band dis 


fere nee 


i.f. transformer The wide 


Lad 


Li 


Fig. 1—Schematic of the FM detector. 
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By MONITOR 


criminator, 
what 
same o1 


moreover, 
bandwidth for 
distortion level 
provides highly 
tory reception of adjacent-channel sta- 
tions 

Despite this 
tivity and the 
Criterion is just as 
critical to tune as receivers using 


permits a some 
the 
The 


satisfac 


narrower i.f 
lowe! 
combination 


selec- 
a.f.c., the 

and un- 
a.f« 
and just as free of drift distortion. This 
latitude in tuning and the 
distortion are due to the new 
which has an 
me wide instead of the 
previous high-quality 
The circuit (Fig. 1) is a sort of a cross 
between the and fre 
quency-counting detector and might be 
called a frequency-differential counter. 
The discriminator curve tablished 
by coils L1 and L2, one of which is self 
resonant at about 9.7 and the other at 
11.7 me. With such a wide discriminator 
curve, the Criterion provides a 


high sensitivity, 
absence of 
simple 


very low 
discrimi 
9 


nator operating 


100 o7 


curve 
00 ke of 


discriminators 


discriminator 


Is ¢ 


good or 
better latitude against drift and casual 
tuners a.f. which 
usually operate over a range of + 500 
ke The detector 
detector at first glance 
mistaken for one by experts) but it 
differs entirely in action though it is 
just about as free of distortior 

The FM portion uses a 


tuning as using 


resembles a counter 


(and has been 


quelch in the 


Fig. 2—Schematic diagram of simple 
circuit for reducing switching transients. 


The Heathkit model 
AA-1 audio analyzer. 


The 


National 


2 eam ONLY 


Cri 


terion AM-FM tuner 


mutamatic 
station 


position to 
which, 
a receiver, is very high. The 
adjustable with a 


noise wit! 


control 


when the name plate on top the 


is removed, and I have been a 
it to provide operation on t 
station capable of giving ar 
degree of noise-free receptior 
squelch circuits it produce 
sonic switching transient 

and out of operation. The 
be sufficient to produces 
motorboating, breathing o 
with some amplifiers and 
good advice for National 
filter to attenuate thes 
future (The Nation: 
amplifiers have a filter 
which will do this and mir 
and flutter as well.) 

Owners of other amp! 
duce the transients to a 
level simply by adding an 
of the same value as the 
leak at the input of the ar 
the output capacitor of 
this will 

(which will 


models. 


unit 
network 


control 
R-C 
slope below 


prov 


turnover t« 
tave) as shown in Fig 

The AM portion ha 
of about 10 pv 


’ 
today Ss 


more thar 
conditions on 
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WINEGARD INTERCEPTOR 
world’s finest TV antenna 


= now available in C0 () 


























AN 


EYE APPEAL, DURABILITY, 
TOP PERFORMANCE 


Here's a real merchandising story your 
customers will understand. Never has 
any antenna given you so much to 
talk about, Of course you have known 
for some time of the many superior 
advantages of the famous Winegard 
INTERCEPTORS. Thousands of satis- 
fied customers, the world over, have 
acclaimed the INTERCEPTOR for its 
amazing performance. But here’s a mer- 
chandising story your customers can 
understand completely .. . a story of 

eye appeal, of durability and superb 
performance . . . a story of a protective 
coating that will keep the INTERCEP- 


TOR as trigger-sensitive, as engineering- 
ly perfect as the day it left the factory. 


You'll be proud to display severa} 
Winegard color INTERCEPTORS in 
your finest show rooms where their shim- 
mering, metallic, jewel-like color tones 
will catch the eye of your customers. . . 
creating a replacement market for people 
who would ordinarily be satisfied with 
the same old, obsolete antenna they now 
have. Remember, an obsolete antenna 
or one that will deteriorate rapidly, will 
make even the finest set you sell 
unsatisfactory. 


Now! Antennas 
So Beautiful — 
Display Them 
with the 

Sets you Sell! 


ENTIRELY NEW CONCEPT IN TV ANTENNA MERCHANDISING! 


yy 


Patented in U.S.A. and Canade — U.S.A. Patent No. 2,700,105 


WINEGARD 


INTERCEPTOR ANTENNAS 
3000 Scotten Bivd., Burlington, lowa 


With Lumatite Color Metallic Coating 
And Exclusive Electro-Lens Focusing 


Copyright Winegard Company 





band. In fact, in most locations it may 
be advisable to use nearly a 2- or 3-foot 
length of wire for the antenna, to re- 
duce co-channel interference. A novel 
feature is that although both AM and 
FM use the same i.f. channel, both can 
simultaneously and independ- 
This provides a means for bin- 
aural reception in cities like New York 
where WQXR often offers. binaural 
broadcasts with one channel on AM 
and the other on FM. AM and FM are 
tuned with separate knobs and have 
individual volume controls. Each has 
its individual dial seale and pointer 
There is also an output to provide FM 
multiplex reception when and if such 
transmissions should become a reality, 
and there is a takeoff point for a tape 
recorder as well 


be used 
ently. 


The Criterion will accept the National 
preamp control unit and with it makes 
a highly convenient and compact con- 
trol center for a high-fidenity 
It' is not quite as massively and im- 
pressively built as the National 
and communications receiver. This im- 
partly the result of the 
printed or etched circuit construction 
which for all its virtues is not as hand 
some and rugged-looking as conven- 
tional construction. However, it 
ably does provide higher insurance that 
the high specifications will be met and 
maintained by individual tuners and 
probably also of higher stability, an 
important consideration with a receive1 
as sensitive as this. The good-looking 
new dial provides a logging accuracy 


system. 
ham 


pression 1s 


prob- 


mr ‘ . 


as 





Fig. 3—The 
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Heathkit model AA-1 audio analyzer- 


about as good as possible with a broad- 
tuning receiver. 


Heathkit audio analyzer 


The new Heathkit audio analyzer 
(model AA-1, see photo) combines in 
one instrument the functions previously 
performed by three: the intermodula- 
tion analyzer, a.c. v.t.v.m. and the audio 
wattmeter. The new combination (Fig 
3) offers better and more flexible per- 
formance than the old individual instru 
ments and sells at a price ($59.95 in kit 
form) which puts it well within reach 
of every service technician and many 
amateur experimenters, 

The IM analyzer portion is superior 
to the old Heathkit IM analyzer in 
every respect but one: when making 
rapid runs, the new model is a little less 
convenient in switching and more care 
is needed to avoid snapping the needle 
against the pin. However, the new 
model has a very much wider useful 
range and is far more sensitive and 
more accurate at low IM levels. The 
low-level sensitivity and accuracy of 
an 1M meter are limited by the residual 
reading on the lowest scale. This repre- 
partly the internal IM of the 
instrument itself but largely the hum 
picked up by the final lowpass filter. 

In the old model this residual read- 
ing ran as high as 0.3°.; in the one 
I tested it was only .07°%, an improve- 
ment of more than 400°7. This appears 
to be the result of much more careful 
and complete interna! shielding. The 
specs list the lowest scale as 1%. In 


sents 


actual 
" 


v ana 
distortior 
is thereto 
as iow a 
presumably 0 
on the higher 
to be congrat 
them a 
the development 


part 


menter will find 


since they indicat 
improvement f 
ment or circuit | 
when working 
stages where e' 
The 
internal 
cle 5 
choices 
the hig 
has twe 
panel 
is po 
quency within 
to 500 cycle for 
for the high e1 
generator, almo 
bination can be 
of post permit 
the 60- or 6.000 
Signal tracing 
provide a 
for norm: 
Rive 
quency 
The 
Sliripie 


auce 





unit serves three 


function 


hit 
comp 


-HIGH FIDELITY 


r scales 
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aiding 
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claiming 
ve) but 
experi 
t value 
elative 
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pecially 
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O00 ey 
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on the 
vhich it 
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care can bring the accuracy down to 
the tolerance of the meter or about 2 or 
The kit 
needed for cali- 


3% on the above 1% 


includes the 


ranges 
resistors 
bration. 

The a.c. v.t.v.m. has 
orities over the older, 


similar superi- 
independent 
model. For one thing it has a cascode 
amplifier which residual noise 
to so low a level that even on the most 
sensitive scale (10 mv full and 
200 wy per division) there is no per- 
ceptible reading with the input shorted. 
For another, the much 
A new linearity adjustment has 
been added by shunting the meter with 
and a 50,000-ohm po- 
tentiometer. In the model I tested the 
linearity within 
individual 
cale but also on the two adjacent scales 
The frequency response 
10 cycles to 100 ke within +1 
db, if the wiring is duplicated exactly. 

The wattmeter also profits 
from the linearity and the 
useful range has been extended on the 
low end to provide on the lowest range 
a full-scale reading of 0.15 mw or 
150 ww and a low reading of less than 
1 pw find this 
useful for balancing amplifiers without 
removing the amplifier from the cab- 
inet or opening the chassis. Connect the 
suit- 
Remove the driver or inverter 
The 


reduces 


scale 


meter 1s more 


linear 


a crystal diode 


adjustment produced 


2 or 3°, not only on each 
or ranges 


claimed, 


section 


improved 


Technicians will most 


wattmeter to the amplifier with a 
able load 
tube to disable the feedback loop 
will 


of the low scales 


meter show some reading on 
This represents hum 
in the plate circuit of the output tubes 
which are fed relatively 
and 
push-pull to cancel hum 


justing the 


unfiltered volt 
exact balance in 
Therefore, ad- 
lowest 
hum reading will indicate exact balance. 
The IM analyzer 
used for 
a.c. balance 
1 and 56 


age depend on 


control for 


balance 


also be 
obtaining overall dynamic or 


section can 
Take a reading at between 
watts (for home amplifiers) 
or just under maximum output for am- 
plifiers operating at high Now 
adjust the balance control for minimum 
IM. If the amplifier has a bias control, 
bias can also be adjusted for minimum 
IM at just under maximum output. 

Very compact and light, the instru- 
ment is an ideal tool to take for servic- 
ing hi-fi systems at the installation. 
It can be signal tracing, 
troubleshooting, adjustment and even 
for tube testing. (Substitute front-end 
tubes while taking IM readings; if IM 
are better. 
For output tubes, take output reading 
at near maximum output; if output 
increases with new tubes, the new tubes 
are better.) 


levels 


used for 


is reduced, the new tubes 


New records review 

HOVHANESS: Khadis Concerto for 
Piano, 4 Trumpets and Percussion 
Six Piano 
William 
Izler Solon 
Ensemble 


Pieces 


pianist 
conducting Chamber 


Masselos, 


MGM E-3160 
recording I 
received in many months and one which, 


The most novel and provocative 


though esoteric, will be a lot of fun at any hi-fi 
or record party and will 
likes the different in 
Hovhaness, an 


anyone who 
sound and effects 
American of Armenian descent 
who writes in a combination of Fastern 
and early 


interest 


tonal 


Near 
poly phonic produces 


unique in 


classical tyle 
musical and tonal 

The solo piano pieces on side 2, for example, 
involve, beside the ordinary fingering of piano 
keys, the production of tones by beating either 
the keys or the 
phone and 
strings 


muse qualities. 


strings themselves with 
tympani 
with a guitar pick and in ne portion 
embodying the sound of piano keys hitting bot- 
tom into the melodic and tonal pattern as if it 


were produced by 


xylo- 


hammers, plucking the 


some independent percussion 


instrument The piano is made to produce 
sounds resembling those of drums 


bells, ete 


organ, guitar, 


The concerto on side 1 has some of the wildest 


or most inspired polyphony I have ever heard 
I don't recall when I heard 


notes on any single record All in all, thie music 


0 many piano beat 


could not be reproduced accurately ithout high 
fidelity With the 
very different 


warning that the musk i 
though charming when one gets 


used to it. 
SIBELIUS: Third Symphony 
Stokowski and NBC Orchestra 
RCA-Vietor LM-1854 
likely your 


like to have a little good musik 
of big bass, this should ¢ 


If you (or family) would 
with the 
right at the 
cored a lot 


iterally) into 


more 
demon- 
stration 
top of your shopping list. Sibeliu 
of thunder and lightning (almost 
Stokowski, the NE 


bring it forth just 


this work and 
and RCA 


as big as life and twice as awesome 


Symphony 
about 
Though 


we've had plenty of fine drum ately, the double 


engineer 


basses have been rather ovérlooked 


Here we have a very big double-ba ection 
peaking in full voice and in ala t all the 
With some bass 
boost the effect can be overpowering 
more, | don't think 
cycles in the grooves 
nearly the full effect 
peaker 


language of which it is capable 
Further- 
there is anything nder 40 

Thus, it will 
with any 


produce 
good 

likely to 
been built 


reasonably 
yetem, although it i very 


show up any rattles that may have 
into the 
mighty blast 
Sibelius 


the third movement 


enclosure. In addition there are some 
of brasses in the characteristically 
including one in, I think, 


which will almost certainly 


fiery choir 


make you jump. But don’t buy this for demon- 


tration purposes if you can't play it loudly 


90% of the effect is lost at low 
though the musical effect remains good 
BLOCK: Four Episedes for 
Strings and Winds 
Knickerbocker Chamber Players 
BRITTEN: Sinfonietta for Winds 
Strings 
MGM Chamber Ensemble 
MGM E-290 (10-inch LP) 
Excellent test of 
for those who like chamber musi« The 


volume level 


Piano, 


and 


system definition, especially 
Block 
piece has a very complex polyphony, some of it 
tonal polyphony. There is a fine bassoon, a nice 
gutty bass, and a big 

beat notes In the first 
base i 


piano with vibrate and 
movement a very dull 
ridden delicately by light 
top register, providing an excellent test for IM 
The Britten has a very sweet but very naturally 
which I 
can only describe as rosiny.”” The close-up dou- 


trings in the 


windy flute. The strings have a tone 


ble bass is of the very best on records and in one 


spot is sustained like an organ note and will 
provide a severe measure of wow For modern 


music it is not at all hard to take 


RENE: Passion in Paint 
Andre René and his Orchestra 
RCA-Victor LPM.1033 
modeled on the idea of Mu rusky's 
Andre René gave his 
popular style of 12 
paintings, no fewer than 6 of 
Nobody, of all René, would want 
to compare the music with Mussorgsky's, but the 


This i 
Pieturea at an Exhibition 
impression in symphonk 
famous them 
nudes least 
recording does approach the RCA-Victor record- 
ing of the Pieturea in hi-fi quality and useful 


ness for demonstration There i me very 


spectacular music here with odd and even unique 
sounds, including that of a choir 


’ 


giving forth a loud and clear Bronx 


good drums, a plentitude of crashing 
assorted percussives and a lot of high-his 
mer of various kinds. There are alex 
miking effects, as for instance, a har; 
seems to leap out of the orchestra 
lap when it gets its brief moment 
glory. Though this is a Black Label recor« 
engineers have clearly given it the Red 
works, and withal, it makes a first 
on a hi-fi system 
THE KING 
Vol. I: 


OF INSTRUMENTS 


American Classic Organ 


Vol. 2: Organ Literature 

Vol. 3: Organ Recital 
Aeolian-Skinner Organ Co. 

25, Mass. 


Boston 

Those who love the organ cannot 
justify not having one or more 
library. Between them they prett 
strate the whole gamut of orgar 
with practically 100% verisimilitud 
own or sell the very few speake 
ble of going down to 20 cycle 
want these to demonstrate (Vv 
identified examples of the lf 
very faithfully recorded, and a 
whole organ range which will d 
revealing doubling 
than anything else I know of.) But 
demonstrating this on 
almost perfect 


resonances, 


anything 
peaker system ; the 
be all too evident 

Volume 1 is a lecture with short 
musica! illustration, on the 
the organ and how the indi 
duced. Of great interest to the 
it is also an excellent introducti 
of musical formation The rec 
an excellent 
flatness —the 
system, the 


measure of overa 
es pecially cleaner 
greater the audible 
tween the various stop 

» 


Volumes 2 and 3, however 


fine music. Both present a wide 
onstration and showoff material 
having a slight edge perha; 
illon 


sound 


Westminster and amazing 
which 
range of the best of plagback 


taxes the definitior 
2 has the better examples of Ba 
genius, which, too, require 
With the best systems, the rey 


organ is positively lifelike. 


GUITAR MUSIC OF SPAIN 
Laurindo Almeida, unaccompanied 
guitar Capitol P-8295 
The guitar music of Spain require : 

on the instrument probably unequ 


the case of the violin playing 


Paganini The guitar is elevat 
capaciti« to a level almost wor 
son with the classic organ. Mr 
yet a Segovia and his rendering 
sampling of guitar repertoir« 

of effort (Segovia is 
that produces a 


incredit 
particularly 
worth-while hi-fi recording 
The guitar produces a very 
intentional or accidental trar 
for example, the very highly da 
effects and the 
notes which though pe 
duration that they 
Much of Spanist 
slapping or drumming 
body and the sound produced tt 
Furthermore 
dextr 


inevitably ther 


bass in some 


very high 
such short 
with an echo 


calls for 


a pure transient 


quires such superbly 
fingers that 
their 
range above 7 or & ke, the 


et Finally in some of the 


passage in the form 


strings are plucked simu 
notes are often established 
of all these an 
faithfulness to the 


ment and 


sents samples 
a great 
extremely fine 
absolutely first-class example 

ence and naturalness of which a 


is capable 


Note: l2-inch LP 
and play back with RIAA curve unless 


Records above are 


otherwise indicated. 
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ON THE SYLVANIA TEST EQUIPMENT 
OF YOUR CHOICE... 
then after you decide to buy 


7 


zs 
Fa 


A APOIO ' et ORE a , 


Experience without expense it back to your Sylvania Distributor. 


: ° ; That's all there is to it 
Sylvania offers you an opportunity to 


experience the pleasure and profit of using 
high-quality test equipment, without being 
obligated to buy. Ask your Distributor to If you decide to buy, your Sylvania Dis- 
let you take the Sylvania Test Equipment tributor will arrange easy payment terms. 
you want back to your shop so you can After a small down payment, you can 
use it for 10 days. If you're not completely take up to 18 months to pay on easy 
convinced that your Sylvania Test Equip- credit terms. Your new Sylvania equip 


* ment is accurate and efficient to use, take ment will bring extra profits which will 
—Type 403 7" Television Service more than pay for it 
Oscilloscope $269.50 
—incorporating advanced features . rhis offer is limited so see your Sylvania 
of models priced much higher $) Distributor right away. He'll demonstrate 


Painless payment plan 


ella ou use it 


the outstanding featur f the Sylvania 
4 —Type 302 Deluxe : = Test Equipment yo i 
Polymeter—$129.50 ~ > Syl 
stabilized against calibra- / . For the complete line « lvania Test 
tion errors due to changing 3 > Equipment you can | on these new 
line voltage . terms, write for the complete Test Equip 
ment Brochure, Address Dept. E 35T 
—Type 620 > y } 
New Tube 
Tester—$149.50 
—equipped to test 
600 ma series string 
tubes as well as all 
other conventional tubes. 


Sylvania Electric Produ I 
Department G-35T 
1740 Broadway, New 

Please send Te t 


Name 
Address 
City 
Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Lid., University Tower Bidg., Montreal 
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AMAZING NEW — | — 


FAST LOCK antenna 
——_ 


Insert elements in clip mounting on cross arm . . . release pres- 
sure . . . presto! That's ic! No screws to loosen or lose. Dowelled 
aluminum elements are held firmly for a life time of super per- 
formance. Part No. 426-0009. Scacked array Part No. 426-0009-2. 
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2-WAY ASSEMBLY 


iS A versatile, sensitive, low-priced kit that may be assembled 
asa6x2or4x 4 unit. Enables you to give your customers 
a super performance in unusual locations. Dowelled alumi 
num elements. Part No. 426-0008. Stacked array Part 

No. 426-0008-2. 


.* PHILCO TUBES ; 
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sea PHILCO CORPORATION 
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SUPER CONICAL TV ANTENNAS 


Laboratory Designs are fully Field Tested 
Ideal for Replacements or New Installation 


New scientific design plus exhausting field tests in winds of hurricane velocity, salt 
spray and widely varying temperatures prove that new Philco Super Conical TV Antennas 
can “take it’! Here's the antenna that out performs any equivalent type . . . meets all 
reception requirements for both color or black and white . . . regardless of location. Give 
your customers complete satisfaction. Recommend a Philco Super Conical ! See them . . . 
order them today, at your Philco Distributor. 


NEW! PRE-ASSEMBLED QUICK RIG 


A 6 x 2 stacked antenna package with auxiliary ‘‘V"’ element 
for vastly improved reception on high channels. Easy to erect 
and durable. Top fringe area performance. Solid aluminum 
elements— factory assembled for quick on-the-spot rigging 
Stacked array package. Part No. 426-0010-2. 


NOW! For the first time YOU EARN your 
choice of VALUABLE PREMIUMS through Philco’s 


DEALER'S CHOICE 


Yes, you can’t lose in this fabulous new Philco Parts and Acces- 
sories opportunity ! It’s the greatest bonus bonanza ever offered co 
dealers. You earn your choice of valuable FREE parts and 
accessory merchandise or top quality prizes for your family or 
home . . . simply by concentrating your purchases on Philco 
tubes, batteries, or parts and accessories. Nobody loses . . . 
everybody wins . . . hands down ! See your Philco Distributor for 
details . . . today! 


Accessory Division 
PENNSYLVANIA 
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High-fidelity unit features low-dtstortion 


preamp and chace of speaker damping 


Destening an Ultra-Linear Amplifier 


By EDWARD S. MILLER* 


OME recent trends in high-fidelity 
amplifier design have been in the 
direction of smaller, more compact 
assemblies that can be made into 
attractive, self-cabineted units. This 
type of design can be developed with- 
out acrificing performance in any 
way; in fact—-with new tube designs 
and advanced circuitry—improved per- 
formance has often resulted 
Our own Sherwood §8-1000 (see 
photo) is an excellent example. Its 
features had to include 20-watt output 
and single cabinet design. These were 
just the two of the most important 
factors governing its design. Others 
were that it must have low heat dis- 
ipation and be small Within the 
limit of these specifications it was 
possible to include a choice of speaker 
damping (including negative damp- 
ing); low-distortion tone controls; 
rumble and scratch filters; a low-noise, 
low-distortion phono preamplifier and Fig. 1—Some members of the 6L6 family. 
a pushbutton-operated record equalizer 


cireutt P +1 
where “% is the percentage of turns In calculating a  push-pul 


that the screen grid is tapped up from amplifier’s maximum powe1 

the transformer-primary center tap. optimum load line, it nece 
Substituting 100 (triode opera- know the exact zero grid chara 

tion), this formula becomes: Therefore, to eliminate confu 


The new 6L6-GB tubes (Fig. 1) were 
used, not only because they are smaller 
than their predecessors the 6L6-G and 
6L6-GA, but beéause of other construc 
tional advantage uch as the more re E K E, E, E the general direction of th 
And if ™ 0 (tetrode operation), the voltage curves are shown 
formula becomes: the curves for different 
tion of the cutpet tubes wee considered. E E, sereen tapping pass thro 
Restricting the B plus requirements to Values of E.. are shown below the points on the constant | 

curves (Fig. 2) for each plate voltage Several interesting featur 
value. B supply voltage of 320 was Linear operation can be ol 
used in the final Sherwood design the curves in Fig. 2. Fir 
However, to simplify calculations, a push-pull class-A power! 
voltage of 300 was used in these tests. calculated using each of the 


liable button type base. To economize on 
B plus requirements, only tetrode and 
tapped creen «44! lItra-Linear> opera 


conform with the 125-ma maximum 
limitations of the 5Y3-GT not only 
made it possible to use the smaller 
rectifier, but also saved the 5 watts of 
additional filament drain that would 
have been required for the larger 5U4- 
G frequently used in such applications — — 
as this TAP SCREEN & Th 

Output tube operation was based on 
an analysis of the typical plate char 
acteristics of the 6L6 tube family. Fig. 

hows these characteristics for triode 
and tetrode operation. These are static Fig. 2—Plate character 
istics for triode, Ultra 
Linear and tetrode oper 

ation 


curves, taken with a laboratory power 

upply which varie the plate and 

creen voltages independently Also 

hown are four intermediate degrees 

of tapped-screen (Ultra-Linear) opera- ~ bho 
tion 


; - 


In determining tapped-screen plate 
characteristics, the screen voltage used 
in each case is a percentage of the 
difference between the plate voltage 
and the B supply or 

KE ke % (E E,) 


* General manager d « ‘ engineer, Sher- 
wood Eleectronte 


92 








it Botte Towers 


“Foch ... 


1. MAGIC TRIANGLE 
CONSTRUCTION 


1 ROHN 
ROHN NO. 6 TOWER [|| PACKAGED TOWER 


4 
“All-Purpose” Tower |. “Space Saver” 


Famous wrap-around design 
Self-supporting to 50 ft., or guyed [7] cuts storage space a with full 2 “es - — 
oe I Ww aca 0 )- 


to 120 ft. Utilizes mass production [1 300% or more! 

















s | 
techniques to give you lowest #4 : T 
Ai. q ‘ } ‘ Popular PT-48 has almost 50’ of \ 2> INTERLOCKING JOINTS 
prices, yet highest profits for a a ‘ 
: 4 sturdy tower within a compact }H4 vaging tower 
tower of this type. Ideal for home and i} 8’x 20” package! “Magic Triangle” i pa ,, shee ef overlap 
industrial requirements. Permanent design is adapted to a pyramid each ot | mit a sine 
hot-dipped galvanized coating [TT shape aa a wide 19” base with +H gl tructure. Proved 
es :' orogressively ‘asing : . ’ Oo 
inside and out. Dependability—a —-R ot la prrenerstis Bh cet nt by > chats 
“ . ne ( 
feature customers demand — is assured }44 your overhead +4 3. WEATHER SEALED 
with the Rohn No. 6 Tower... LL . Casy to ae t condensation and 
designed to “stand up” for years to transport and mowrus 
= . +4 
the rigors of weather and climatic i me gh . te a™ 4. HOT DIPPED 
: shipping costs ; 
; = 
conditions. Easy to climb for fast, Ss Galvanize d b = GALVANIZING 
efficient servicing. In 10 ft. sections. +4 through- ne both inside and out gives 
ae out. Available in ae tl i tect é tu 
heights of 24’, \f | point is 
an 32’, 40’, 48’, 56° ~——i 4 as o! ft can offer 
and 64’. t f t lity and 
ot ympetitive 




















these two 


Rohn ‘Towers 


will satisfy 90% of your TV tower needs! 











7 Lob 
HEAVY DUTY NO. 30 NEW LINE OF ROHN | OF Rt‘ ED 
TOWER ROOF TOWERS RIES 
Heights up to 200’ or more when guyed Four superior designed ,. » house brackets, 51 1 bases, peak 
Self-supporting up to 60 1 oa eeadl a a Be phen y doar cy 
Sturdy communication or TV tower ivailable for inexpen- ba t p tching 
that will withstand heavy wind sive, yet sturdy roof in bases, special R I Over Tower, 
and ice loading. Heavy gauge tubular stallations. 3’, 5’ and guying bracket UHF antenna 
steel, electrically welded throughout. ‘ } 10° sizes are available mounts, erection fixt , variety of 
Weather resistant, non-corrosive These completely gal- mounts and supports for masts or tub- 
double coating provides durable finish. vanized Rohn Towers have unbeatable ing, tower instal ries, TV 
All sections in 10’ lengths. Only sale $ appeal when this type installa- service tables, mast 1 TV hot dipped 
2-4 manhours required for installing tion is desired. galvanized tubing, y rings, ct 
50’ tower! Tremendous sales . . : 
for ¢ larger profits *customer satisfaction * greater case in ordering, 


potential for you in this tower! 
handling and shipping 


SPECIAL INSULA- 
TOR SECTIONS are 
available to permit the 
Rohn No. 30 Tower 
to be used as guyed 
“series fed’’ radiators 
for amateur and com- 
mercial uses. 


CALL YOUR ROHN REPRESENTATIVE 

FOR COMPLETE CATALOG, SALES GET ALL YOUR REQUIREMENTS 
LITERATURE AND PRICES —OR WRITE — FROM ONE RELIABLE SOURCE 
ye * : ; 0 E 


ROHN Manufacturing Company 


116 Limestone Avenue, Bellevuc, Peoria, Illinois 
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Left—The Sherwood model 
S-1000 20-watt amplifier 
Below—Internal view of 
the compact amplifier. 


Courtesy British Industries Corp. 
X-ray view of the 7729. Shield screen 
around plate minimizes hum and noise. 


characteristics shown. This power is 
approximately: 
P % (Ey KE yl 

where E and | describe a point 
either at the knee of a tetrode type 
curve or at the intersection of a line 
from KE, which has the negative slope 
of a triode type curve These points 
have all been indicated in Fig. 2 and 
have been connected by a dotted line. 


Two similar lines have been drawn 
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Fig. 3—Schematic diagram of the power and control chassis of the 20-watt high-fidelity amplifier 
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The GENERAL has a closely spaced screen 
(7 inches) to minimize pick up off the 
rear, With more and more stations com- 
ing on the air, on the same channel, this 
is a major problem of today and to- 
morrow. 


The GENERAL is completely pre-assem- 
bled. By simply tightening three wing 
nuts, the antenna is ready to mount. 


The GENERAL is light in weight with low 
wind resistance. Not only easy to put up, 
but easy to KEEP up. 


i The GENERAL is low enough in price to use in the most competitive 
The GENERAL is packed in a small carton. market and le rocommended fer of locations 
This makes the antenna more economical The GENERAL combines 6 dipoles in a phased 
to ship, store, and handle. collinear array for super gain on channels 7 to 13 

and features an interpolated dipole arrangement 
The GENERAL sells for less than compar- on channels 2 through 6 for a small physical size, 
able products. This gives YOU a better high gain array on these channels. The GENERAL 
has peak gains of over 15 D.B. and is recommend 


mark up and faster moving merchandise. - eit 4 
P g ed for use in the most difficult reception areas 


Some Exclusive Territories Available LIST PRICE 24.95 
To Aggressive Jobbers. 


World's Finest TV Antennas and Towers 


WAYCO, Inc., manufactures @ complete line of — 

and towers, priced from $1 * list, up. Write for free . Unconditionally guaranteed to ovt-perform etl 

literature. er your money refunded. Available in 16 or 32 
element arrays. Completely d or ked down 





P. O. Box 115 WAYNESBORO 
Phone 7-2981 C TENNESSEE 
* 
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TAPE RECORDER 
MICROPHONE 


Here's a new standard for high fidelity 
convenience .. . for the home or small 
studio. Attractively styled, and avail- 
able in matching colors, this sensa- 
tional new lightweight champ delivers 
a heavyweight performance throughout 
the entire tone range. Omni-directional 
pick-up pattern provides uniform fidel- 
ity when more than one performer or 
participant is being recorded at one 
time. 


Versatility underscores the modern 
functionalism of this new design. It 
weighs only 2 ounces, only 3% x 2% x 
"4. inches in size... can be easily 
handled and used by standing persons, 
or it can be rested on a flat surface for 
conference type pick-up such as con- 
ference recording. 


Quality in construction means quality 
in tonal reproduction. The microphone 
element is shielded, with very low hum 
pick-up. Model B-203, ceramic type, 
and Model X-203, crystal type are both 
available with RCA type or miniature 
phone plugs. 


For high fidelity sound that is repro- 
duced to last, use American tape re- 
corder microphones. 


full vision... 
full sound... 
where fidelity 
speaks for itself! 


microphone 
company 
370 South Fair Oaks Ave 


AN ELOIN NATIONAL WATCH 
COMPANY AFFILIATE 


, Pasadena 1, Cal. 
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through those points which are at 95% 
of the calculated maximum power out- 
put. Note how much farther apart 
these lines are as they intersect Ultra- 
Linear or triode E, 0 curves. The 
plate-to-plate load impedance line also 
passes through the maximum power 
points from the E, E,, I, 0 point. 
The load line for 20% Ultra-Linear 
maximum power (6,500 ohms plate to 
plate) has been drawn on the diagram. 
Note how much greater variation 
(swing of the load line on the diagram 
around the point E, E., I. 0) the 
load values may have without losing 
power or causing distortion in the 
Ultra-Linear and triode cases. 

There are other important factors 
which can be observed by more detailed 
study of these curves. 

1. Ultra-Linear operation always 
results in a considerably lower plate 
resistance than that obtained with 
tetrode operation. Consequently, the 
speaker damping factor is correspond- 
ingly lower with Ultra-Linear opera- 
tion. (This point is not as important 
as it was at one time. It has been 
found that low damping factors can be 
had by proper use of current feedback 
from the speaker coil. More on this 
later.) 

2. The distortion at maximum power 
output for 20% Ultra-Linear operation 
is approximately one-third that of a 
tetrode connection. 

3. The increase of anode current 
under sustained maximum-power-out- 
put conditions is higher with tetrode 
connection than with Ultra-Linear or 
triode. Of greater importance, although 
not indicated in Fig. 2, is the slower 
rise in screen current at maximum out- 
put with Ultra-Linear connection. With 
the Ultra-Linear circuit, the 
will operate at a more conservative 
dissipation than a similar tetrode oper- 
ation. The useful power output from 
the screen in the Ultra-Linear case 
further lowers its actual dissipation 
and further increases the advantage of 
Ultra-Linear operation tetrode. 
Moreover, the B supply and bias meth- 
ods have less rigid regulation require- 
ments with the reduced current varia- 
tions. 

These considerations seem to sub- 
stantiate, in general, previous claims 
of superiority for tapped-screen opera- 
tion. Consequently, this circuit (Fig. 3) 
has been used (with 22% taps) in the 
Sherwood model S-1000 amplifier 

The schematic shows a method of 
applying current feedback, either 
tive or negative, from the output trans- 
former secondary. In the S-1000 this 
results in a damping factor choice of 
either 2, +2 or the 7 normally 
obtained without current feedback. 

A 12-db-per-octave rumble filter, a 
continuously variable compensated loud- 
ness control and a modified Baxandall 
tone control system‘ also appear in the 
circuit. The feedback type control sys- 
tem, with its inherent low-distortion 
characteristics, is at its best when 
driven by a follower. This 





screen 


over 


posi- 





cathode 


same cathode follower (which preced 
both the tone and loudness 
then becomes an excellent 
ance source to meet tape recording 
requirements, The recording jack, how- 
ever, is interrupted by an open switch 
contact when the selector switch is in 
the tape position. This prevents a feed- 
back circuit through the recorder. 

The input capability of the high- 
impedance input circuit is 10 volts for 
less than 1% IM distortion. This data 
is not usually included in amplifier 
specifications. Poor input capability 
can lead to distortion which is fre- 
quently difficult to analyze (as in the 
case of an AM tuner producing a 5-volt 
signal while receiving a broad- 
cast). 

Input capability is also important in 
considering phono preamplifier specifica- 
tions since many high-level magneti 
cartridges are still The 
S-1000 can handle 150 mv with le 
than 1% IM distortion. 

Equally important is adequate pré 
amplifier sensitivity, which should be 
5 mv or less to meet the requirement 
of the G-E Professional and the Fai: 
child cartridges. A  2Z729-pentode 
12AX7-triode feedback with a 
mid-frequency gain of 20 db, are used 
in the Sherwood. 

Associated with high sensitivity in 
preamplifier systems are the 
ments for minimum hum, noise and 
microphonics. The British Z729 (se 
photo), together with the use of pr: 
circuitry and layout, met these 
ments without resorting to the add: 
complication of d.c. heater ipplie 

The most commonly used preamplifi 
circuits are based on feedback pai: 
Two common types are those with t! 
first tube self-biased with a large gw 
resistor and a grounded cathode (1 
4) and those with feedback to an ur 
bypassed cathode 
In either case, because hoft/ 
and the cathode are not at 
ance to 60 cycles, it i 
eliminate hum using a.c. 
plies. 

A more foolproof circuit 
is one with the grid at low 
(determined by the cartridge) 
self-biased, bypassed cathod 
Electrostatic hum pickup by the grid 
and cathode is thus eliminated. Al 
the high-impedance feedback resist: 
does not tend to load the 
as is the case with the 
feedback resistor required for 
feedback. 

A 1,000-ohm potentiometer across the 


controls) 


low-imped 


local 


used. model 


pair, 


require 


require 


resisto! (Fj 


heater 


(Fig. 6) 


dance 


im pe 
with a 


resistor, 


econd plat 
lower-valued 


cathode 


- 
B+ 


Fig. 4—Input circuit is self-biased. 
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YL IN-CIRCUIT 
TESTER 


only 


ay 4° EE: 


including probe leads 
and manual 


World’s first tester that truly checks 


paper, mica, and ceramic capacitors .. . 
WITHOUT DISCONNECTING THEM 
FROM THE CIRCUIT! 


Here’s a new dimension in electronic instru- Be the first technician in your area to cash in 
mentation. Detects leakage in paper, mica, or — on this fabulous Simpson tester. Sell preven 
ceramic capacitors, while connected in the tive maintenance . . . fix “dog” sets in on 
circuit. No disconnections of any kind. Checks tenth the usual time. Double yes, even 
leakage, even when the shunting circuit resist- triple your service income. 

ance is only 1% or less of the leakage resist- r . 

ance value, Uses a new Simpson discovery ask your jobber, or write . . . 

(patent applied for). 


Only two simple test leads to apply. Indica- 


tion is on a “Cood-Bad” scale—your customer M 
can see why new capacitors are needed. Tests ELECTRIC COMPANY 


capacitors from 1 uuf to 0.25 uf in a jiffy. 5203 W. Kinzie St., Chicago 44, IIlinoi 
Indicates leakage resistance from “shorts” to Phone: EStebrook 9-1121 
hundreds of megohms. Also detects the pres- ices Guiliimpeen id., Londen, Onterie 
ence of unstable resistors right in the circuit. 


WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT 
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heaters and returned to the positi 
voltage at the output tube cathode co 
pletes the circuit essentials. Carefu 
twisting of the heater wires, \ 
dressed away from grids an 
and the excellently shielded 
construction of the Z729 tub 


a n 
possible an equivalent of 1.5 pv of 
and noise at the input grid. (T! 
db below maximum output.) 
With this circuit it was 


matter to add a four-button 
switch for record equalizati 


TO INSTALL A 
MASTER TV SYSTEM 


Ft Mastorline 
RK. 
. 
. 
‘ 
» Fig. 5—Feedback preamplifier circuit 
U M 4 T S uses unbypassed catho!e resistor 
© connect the antenna line to the INPUT 
MLA of your Masterline MLA Line Amplifier. 


The signal is now amplified 37db (70 


_ LIME SPLITTER times). 
e 
- 











OC connect a line splitter or line coupler 


to the OuTPuT of the MLA. You now have Fig. 6—Cathode resistor is bypassed 


2 or more branch lines for feeding to ee a 
The four-position equalization 


TV receivers. tor is a four-section locking-type « 
transfer push-button switch. Each but 
ton locks in when depressed and remair 

Owhere the branch line is run out-of- latched until released by depré 
doors, connect a Masterline MTO.-11 another button. The equalization ce 


plements the RIAA and new AES 
mre-11 4 (outdoor tap-off) wherever a TV set feed ceiaeiind seein when the | 
s 


line is required. and Lp buttons are out (not dey 
so a dummy AES-RIAA button 


. 
x 
to simplify operation for the ur 
© Where the branch line serves as a The LON button is shown d 
riser inside a building, connect a Master- * the diagram. It — & 2.4 
. ohm resistor across the 10-me, 
line MTO-59 (wall-plate-tap-off) resistor and .0012-uf capacitor in 





wherever an antenna outlet is required. feedback network and alte: 
sponse on the low end. The LI! 
does the same thing and discon: 
ee This is only one example of a Master TV 100,000-ohm shunt resistor 
sponse at 10 ke is 16 db 
ne : . osition disconnects the ( 
Tongue distribution equipment. There pore capacitor from the cir 




















System, to show the flexibility of Blonder- 





are many more, all covered in the new provides more highs. The 


B-T INSTALLATION MANUAL. resistor eliminates the d.c. « 
circuit is opened and closed 

A 15,000-ohm resistor ar 

capacitor can be switched 


Write for your Free copy to Dept FJ.3 pick-up cartridge to form 
filter with attenuation of 


BLONDER-TONGUE LABORATORIES, INC. octave. 


WESTFIELD, NEW JERSEY References 


'D. Hafler and H. Keroes, Ar 
Amplifier,”” Audio Engineering, N 
D. Hafler and H. Keroes 
ation of the Williamson Amplifier 
neering, June, 19 
* . D. Blumlein, British Patent N 
Manufacturers of TV Cameras, TV Amplifiers, Boosters, Converters, Accessories ay, 193 


Pr J. Baxandal Newative 


and Originators of the Masterline and ‘Add-A-Unit’ Master TV Systems. Gani” Wiedees Wk Geteber, 
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Become a top-notch television service technician 
Now... RCA INSTITUTES offers modern TV KIT 
with Comprehensive Television Servicing Course 


START to build with a TV Kit developed by The RCA Institutes’ TV Kit utilizes up-to-date 
one of America’s foremost radio-tv schools— = “#”wils including: 

RCA Institutes. LEARN with simple step- @ Synchro-Guide horizontal automatic frequency 
by-step instruction how to build a modern, per — ee 

large-screen receiver. TEST each stage, as you ' cpr SNRGRENG TORSION scanneng. 

build, and see how it works. Learn how oan an oar 

“trouble-shooting” is applied. FINISH your As per ciee. ae 

Home Study Course ready and able to service Sar Orn, rereneres eased tenet. 

all make and model sets! Join the many thousands who have been 
Easy-to-follow instructions are planned and = successfully trained by RCA Institutes for a 
prepared for you through the efforts of RCA 890d job (or business of their own) in tele- 
Institutes’ instructors, engineers at RCA vision servicing. 

Laboratories, and training specialists of the BASIC KNOWLEDGE OF RADIO NECESSARY 
RCA Service Company. NO NEED FOR PREVIOUS TV TRAINING 


FREE BOOKLET! MAIL COUPON NOW. 


RCA INSTITUTES, INC., Home Study Dept. EK-9-55 
350 West Fourth Street, New York 14, N.Y 


With no obligation on my part, please send me a copy of your 
booklet on the TV Servicing Home Study Course and Kit. 
| understand no salesman will call, 


Nome: mnutinenntintiabemansitiiaiens = 
a e (Please print) 


A SERVICE OF RADIO CORPORATION of AMERICA Ad eree6 6 
350 WEST FOURTH STREET, NEW YORK 14, WY. City: Sones 


® 
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MULTIPLE SPEAKERS 


MULTIPLE SPEAKERS 


MULTIPLE SPEAKERS 


MULTIPLE SPEAKERS 


HE biggest difficulty in achieving 
the fullest possible fidelity in sound 
reproduction for most audiophiles 
is presented by the loudspeaker 
system. The problem is to obtain clean 
and adequate reproduction of the lowest 
two octaves, 16 to 64 and to 
maintain a smooth and _ undistorted 
response for the rest of the range. 
Recently—in trying to obtain accept- 
able results with inexpensive and small 
systems——many old acoustic and radia- 
tion principles have been revived. One 
of the soundest and simplest, 
however, has received little attention. 
The principle is that of mutual 
pling of multiple radiators. It is very 
simple and proceeds from the general 
theory of radiation. When two or more 
identical radiators are mounted 
together, the efficiency of the combina- 
tion at bass frequencies increases as 
the square of the increase in piston 
Thus, two identical speakers 
closely coupled are 4 times more efficient 
than either one would be alone in the 
same position; four speakers are 16 
times more efficient, ete. This is greater 
than the 
horn in 


cycles, 


oldest, 


cou- 


close 


area 


improvement provided by a 
which the radiation efficiency 
increases as the aquare of the diameter 
of the mouth. (In practice these theo- 
retical efficiencies are only approxi- 
mated but the relations are maintained 
closely enough to serve as guides.) 

To appreciate the full significance of 
this, let us look at some other aspects 
of it. Although two 6-inch speakers 
have only one-half the piston area of 
a 12-inch speaker, they are as efficient 
when mutually coupled as a single 12- 
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MULTIPLE SPEAKERS 
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By JOSEPH 


inch speaker of similar characteristics. 
Two 8-inch speakers have just a little 
more than half the piston area of a 
15-inch speaker but provide greater 
efficiency. Attempts have been made 
to build cones 2 or even 4 feet in diam- 
eter in an effort to obtain large piston 
areas; but such large speakers have 
so much mass and require such large 
motors that as a rule they are im- 
practical. However, two 15-inch speak- 
ers, having only half the area of a 30- 
inch speaker, will yield the same 
efficiency, and four of them would be 
equivalent to a single cone 5 feet in 
diameter. Also, the distortion char- 
acteristics are improved theoretically 
by the square of the improvement in 
efficiency. 

Furthermore, every increase in horn 
mouth area requires a corresponding 
or greater increase in the depth or 
length of the horn. But in close-coupled 
multiple speakers, the increase in piston 
area is obtained with no increase in 
depth. Increased efficiency in a horn 
requires an increase in size in all three 
dimensions; the efficiency increase in 
multiple speakers is achieved with an 
increase in size in only two dimensions. 
So, if you held up your hands in horror 
at the thought of the space occupied 
by four 15-inch speakers, consider the 
space needed for a horn with a mouth 
5 feet in diameter! 

Finally, assuming that for various 
good reasons we use a wall type infinite 
baffle with our multiple speakers, there 
is another advantage over a horn. A 
horn has a very odd frequency curve. 
It is very flat above cutoff (the point 
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where the mouth area is one-half-wave 
length squared), but below cutoff it ha 
a very steep slope, usually 18 db per 
octave. In an infinite baffle the slope 
below resonance is at the theoretical 
rate of 6 db per octave. So that, given 
a horn with a cutoff at 40 cycles and 
a multiple-speaker system with reso 
nance at 40 cycles, the multipl 
system is superior in the octave 
40 cycles. 


peaker 
he low 


Improving frequency response 

So far we have considered the effect 
at low frequencies of mutual 
of two or more 
There are excellent reasons, however, fo 
departing from similarity or 
The response curves of speakers, ev 
in anechoic chambers, are 
their raggedness. One cause of thi 
speaker resonance which produces hat 
monically related peaks that are ind 
cated with exaggeration in Fig 
Furthermore, more valleys and hum; 
are produced by cancellatior nd add 
tions due to reflections of th« 
the termination of the cone; other 
caused by cone breakup at higher 
quencies. 

Multiple speakers provide 
of correcting, compensating o1 
ameliorating some of these ef! 
example, speakers with different 
onances will have peaks spaced 
ferently; the peaks of one 
into the valleys of another. | 
this in Fig. la. 

Designing speakers of suitable d 
similarity to provide a perfectly smooth 
curve may or may not be possible 
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Fortunately, a very 
ment can be achieved by trial and error 
or even by random choice of speakers 
with dissimilar characteristics. A com 
bination of several speakers differing 
both in resonance and size is almost 
always smoother than a single speaker, 
even the best of the lot. 

Multiple speakers provide a simple 
means of obtaining a smooth extension 
of the range downward. Several speak- 
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Fig. 1—Smoothing loudspeaker re- 
sponse by using dissimilar speakers 


ers might be chosen having resonances 
differing by 10 cycles—a 30-, 40- and 
50-cycle speaker for example. The 
resonances will combine to produce a 
fairly smooth curve down to the lowest 
frequency as indicated in 6 of Fig. 
1 (assuming the amplifier provides 
enough damping to level the peak). 

The property of mutual coupling has 
been extensively applied in the use of 
“images” of the radiator to increase 
efficiency. When a speaker is 
positioned close to a flat surface such 
as a wall or floor so that some of the 
sound waves are reflected from the sur- 
face toward the ear, the effect is pre- 
cisely the same as if there were an- 
other speaker where the floor is. Thus, 
one speaker close to the floor acquires 
the same efficiency it would obtain if it 
were coupled to another speaker. If 
located in a corner, where images are 
provided by floor and walls, it has the 
same efficiency as if coupled to three 
other speakers. (This does not mean 
that a single speaker in a corner is as 
good as four closely coupled speakers 

simply that it is as good as one of 
the four speakers in a cluster of four, 
which in effect makes it four times as 
goood as a single speaker in the middle 
of a wall.) A good portion of the 
efficiency of reflex enclosures is due to 
mutual coupling of port to piston and 
of both to the floor or walls. Similarly, 
a good part of the efficiency of corner 
horns is due to coupling of horn mouths 
to the walls 

The curve resulting from mutual 
coupling of multiple speakers or speak 
ers and images varies with the pattern 
in which they are arranged. Thus, four 
speakers mounted in a square pattern 
have only slightly more efficiency (Fig. 
2) at 40 than four speakers 
mounted in a vertical line, one above 
the other. But the four speakers mount- 
ed in a vertical line will have a cross- 
over some 200 cycles lower. That is, 
the point at which the boost begins is 
lower and more of the boost is concen- 
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trated below 100 cycles. This arrange- 
ment affects the mid-frequencies 
and the low bass can be increased 
greatly with less effect on voices. The 
radiation pattern is also affected by 
the shape of the cluster. The square 
radiates more or less uniformly in all 
directions; the vertical slot has a much 
wider horizontal directivity because a 
slot spreads radiation in the direction 
at right angles to its longest dimension. 
Therefore, vertical stacking makes the 
point source at low frequencies very 
much wider. 

There is one danger with multiple 
coupling. When two or more radiators 
are separated by some multiple of the 
radius of the cones, cancellation and 
addition effects are produced due to 
phase differences. These effects can be 
used to obtain special slopes, but the 
relationships are so complex that the 
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experimenter should avoid any spacing 
between speakers (or speakers and 
images) which is any multiple of the 
radius of the cone. Using speakers of 
different sizes also helps because the 
radii of the cones will differ. 


Application of mutual coupling 
The principle can be applied to any 
of the familiar speaker baffling arrange- 


ments from the infinite baffle to the 
horn. For example, Permoflux in one 
of the few commercial applications 
(Diminuette) uses two 6-inch speakers 
in a very small bass-reflex enclosure. 
In the Largo they use a pair of 8-inch 
speakers mutually coupled as direct 
radiators in front and mutually coupled 
to load a horn in the rear. The Baruch- 
Lang system is another similar one. 
In such cases, the size of the enclosure, 
the flare of the horn, the size of the 
reflex port, etc., are determined by the 
actual combined piston area of the 
speakers used. In general this means 
that multiple speakers will provide the 
same efficiency in a much smaller en- 
closure. 

I am not able to give guidance in 
the application of the principle to such 
enclosures. My work has been entirely 
with the infinite baffle provided by 
mounting the speakers in a wall. Such 
wall mounting has several advantages 
It is a simple way to get good baffling 
at low frequencies. It is usually the 
least expensive means of extending 
bass response, especially when combined 
with multiple speakers. If the speakers 


are mounted in a wall between two 


rooms or two portions of a house, the 
method provides good distribution of 
sound into both areas. Finally, the 
slope below speaker resonance is more 
favorable than in a horn. 

The basic principle of wall mounting 
is that of increasing the distance from 
front to back of the speaker cone and 
thus eliminating or minimizing the los 
at low frequencies which occurs when 
front and back waves meet out of phase 
Cancellation effects set it at a fre 
quency whose wavelength is 
the distance from the front to back of 
the cone. (Incidentally, the wavelength 
of any sound frequency is determined 
by dividing the velocity of sound in air 
about 1,100 feet per second, by the 
frequency. Thus the wavelength of 50 
cycles is 1,100/50 or about 22 feet.) 

The speaker mounting requires 
few precautions and is not 
It should be rigid, nonresonant 
free of vibration. If the 
gypsum board % inch or 
one or two small speakers may be 
mounted directly on it. Gypsum board 
is fairly nonresonant up to a_ point 
If the wall is of plaster-and-lath con 
struction (or if large speakers 
be used), the best procedure is to cut 
a square or oblong hole 
2 x 4 framing somewhat 
the size needed for the speaker o1 
speakers. Since walls are usually 4 
inches deep, and speakers usually ex 
ceed this depth, a box will have to be 
extended into one room or the other 
If the opening is furred in with 2 x 6’ 
or 2 x &’s, the box will be rigid 

The speaker board 
plywood of a size to fit the 
It would be an excellent idea to use 
strips of foam rubber baffle 
board and frame to damp the mounting 
board and prevent dissipation of low 
frequency energy in wall 
When several speakers are to be 
an entire section between adjacent 
2 x 4’s in the wall should be cut out 
and replaced with %-inch plywood in 
which the speaker holes are cut. If the 
insert is full length, it should be braced 
with furring at least very 2 feet 

If it is not possible to use the wal 
between two rooms, the back radiation 
can be confined to a closet. Closet 
usually have enough volume so that 
the air column formed in them wil 
not have a significant effect on the 
speakers. The door of the closet can 
be used as a mounting board and ther 
sealed against air leakage with rubber 
of the type automobile 
doors—this can be purchased in long 
lengths. A good weatherstrip could 
also be used. If the closet 
lot of clothing, its interior will not re 
quire any treatment since the clothes 
will absorb most of the back wave 

In choosing a location for 
mounted speakers, keep 
increase in radiation efficiency obtained 
by coupling with images of the speake: 
Speakers located close to the floor, ceil 
ing or an adjoining wall will be r 

(Continued on page 105) 
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enforced at low frequencies. When 
multiple speakers are used, some cau- 
tion is necessary. The combined effi- 
ciency of multiple speakers plus images 
can produce overpowering effects in 
most rooms and intolerable effects in 
some. I would not advise corner mount- 
ing if more than two speakers are used. 
And when more than two speakers are 
used I recommend stacking them ver- 
tically rather than lining them up 
horizontally close to the floor. 

The most effective location is along 
the narrow side of rectangular rooms, 
for in this position the nodes of the 
room are most completely energized 
and directional effects minimized. How- 
ever, when multiple speakers are used, 
these effects are not so important be- 
cause of the higher efficiencies. In my 
own instance, the only practical loca- 
tion was in the middle of one of the 
long walls of a long narrow room— 
theoretically a poor location. Yet the 
results are exceedingly good 

A good way to probe a room is to 
use any small enclosure and move it 
around the room, noting the effect of 
each location on overall quality. The 
effects will be much the same in any 
position with multiple speakers, except 
that effects on the bass will be com 
pounded several times. ses careful, 
therefore, not to choose a_ position 
which with a single speaker produces 
a very high bass or a boom or sets up 
standing waves in the room W hen 
this is compounded by the additional 
efficiency of multiple speakers, it may 
be completely intolerable. But location 
in a room is not very important when 
multiple speakers are used, and it is 
fairly safe to choose the location most 
convenient for cutting into the wall 

One virtue of wall mounting is that 
it can be progressive. You can start 
with one speaker and improve the 
installation by adding others as the 
budget permits. It is wise when making 
the original installation, no matter how 
mall, to provide for expansion by 
putting in a larger mounting board, 
re-enforcing the wall, ete. 


Combining speakers 

The benefits of mutual coupling apply 
to any speakers, from the finest to the 
cheapest. The better the speakers the 
better the overall result sut a special 
virtue of this method is that amazingly 
good results can be obtained with fairly 


inexpensive ones For example I have 
used this method in my home for nearly 
20 years I started with two good 


quality public-address type 12-inch 
peakers and later added a_ 65-inch 
tweeter. The results were spectacular 
by the standards of those day I added 
two other peaket obtained at bargain 
iles and this combination was used 
intil a few years ago and produced an 
overall quality iperior to that of 
ystem costing many time more 
[wo yea avo, two of the peake 
vere replaced with an RCA 515S2 with 
a notable improvement both in overall 
moothne and in extension of the 
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bass. Since that time I 
many combinations of ver 
cheap speakers. At the mor 
using a pair of Hartley 
RCA LC1A. Down to 
sider this to be equal in 
superior in definition t 
have ever heard. Howe 
never obtained poor sour 
the cheapest speake1 

In choo ing speake I 


& coupling apply these basic 
a a 1. Use speakers as good i 
|} as you can afford and part 


speakers with low res 
(However, I am not 
—the new, foolproof replacement woofers designed for 
horns will work well 
ie baffle of this type.) 
Picky 2. Choose dissimilar 
P ers of the same cone 
make almost invariably 
onance and other charact 
Stagger the resor 
speakers. Even if you 
with very low resonant 
15 cycles), it is preferable 
resonant points of the differe 
ers vary by from 5 to 10 
presuming that the amplifier 
have a good damping fact 
the resonant peaks.) 
Personally I prefer to 
range speakers without 
e except the blocking capa 
Retract-0.Matic protects records to protect a tweeter from | 
overloads is true tnat 
and needles from damage? range speaker will probal 
intermodulation distortior 
V/EBSTER ELECTRIC proudly offers the new, aelded rw ol eo? g 
exclusive Rerract-O-Matic—the sensational crystal when multiple peake1 
pickup that provides positive protection to record individual speakers operate 
efficiency and at a mucl 
record surface. level and, therefore, the 
es : ‘ , speakers operate over 
Retract-O- Matic is priced to make it a practical favorable portion of 
replacement for installation on any manual record player. curve. Distortion ij 
Elimination of crosso\ 
inates the phasing 
distortion produced 
ABSORBS THE SHOCK / Sines 
When it is nece 
frequency range of any 


fe the s st 0 
surance against damage to car- prefer the y imple I 
Tv capacitor for tweeter ur 

tridge, needle, or record, The ——— , ; 

inductance for woofer 
slightest pressure on the arm 

individual speaker Ise 
from the record's surface, and —— f sary to add a_ tweete 


automatically lifts the needle a ee 

Jets Retract-O-Matic’s rounded FS A tweeter to cover the uppe 
\ on 4 I use 
nN 


Even if you drop it...or slide it... 


and needle, even when it is dropped or slid across the 


The unique spring-mounted 
construction gives absolute in- 





/ 


extremely wide range 
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dome” absorb the shock. two. In such case 
chosen to produce rolloff 

end close to the point whe 


A BIG PROFITABLE MARKET speakers begin to roll off 


Retract-O- Matic is a“natural” as a pickup replacement — eee a -s or f pad 
eec eSsSDpo Se. 
for record players, children’s and portable phonographs. If one a onmen af tin 
List price of complete assembly (tone arm, cartridge, arm coaxial or triaxial con 
rest and all parts needed for installation) is only $6.95— dividing networks, use t 
F as one unit, paralleling 
; speakers or units. 
stock today. Step up your sales with Retract-O-Matic! The speakers are hooked 
parallel to make up a 
cua] satisfactory for the amy; 


WEBSTER AVG ELECTRIC By varying the positior 


RACINE | | WISCONSIN ' vidual speakers in the 


little more than the price of the cartridge alone. Order a 
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IT’S NEW IT’S EFFICIENT IT’S STREAMLINED 
IT’S POWERFUL IT’S COMPACT and IT'S PATENTED, TOO! 





Patent No. 2,703,800 


Model Z-1 


list $27.95 


Superior Performance Fast Assembly 


Trio’s recognized top quality construction 


1 he 1 rio Zephyr gives top perlormane eon all \ Ht channels with its re 


“Wing Dipole”—three half-wave elements in phase combined with 


director element makes each dipole a unidirectional antenna on the hi 


self-resonant to a different freque 


t to each othe 


The two driven elements are 
elements are 80 spaced and so connected with resper 
operation of the array on any one of the frequencies for which an el 


nant all of the elements are energized as active, or driven elements ai 


time each element is also operative as a parasitic element with respe 


the other elements. 


Single bay out-performs bulky stacked arrays but may be stacked in ¢ 


Millions of Insta-loks used! Teste d ond pro wen tional fringe areas. 


to be the best, both here and abroad 


4ce " 
pedi I] {))% oni CRE Oi 


EXPORT SALES DIV., SCHEEL INTERNATIONAL INC., 4237 N. Lincoln Ave., Chicago, U.S.A. Cable Address: HARSCHEE 





COPYRIGHT '955 -TRIQ MANUFACTURING COMPANY 


SEPTEMBER 1955 





AUDIO—HIGH FIDELITY 


network, it is possible t 
the input voltage to eacl 
match its sensitivity or t 
Ps — the frequency res se. For 
The proper functioning ee me 
just before using the LC! 
of the complex airborne Hartleys, I used an RCA 
radar and computer 12-inch speakers of the PA 


equipment produc ed by a tweeter These were hook« 


Your Hughes requires well- a of Fig. 3. At one point 


8-ohm woofer, the two 12-i! 


trained maintenance crews 
dintenance crew and a tweeter and hooked 


in the field, in b of Fig. 3. The tota 


s . 
Electronics at mid-frequencies was al 
but at low frequencies the 
At Hughes Research and 


- ? 


Development Laboratories T | 
E erience in Southern California T 
Xp i engineers assigned to this Aly 
program are members 6. ( 582 | 2s ( “ 
of the Technical Staff. Ay 
ENGINEERS AND As training engineers they 


PHYSICISTS WITH instruct in equipment 
maintenance and operation 


_ECTRONICS TRAINING ' 
- sd for both military 





ARE NEEDED TO personnel and field 


; engineers. 
CONDUCT CLASSROOM 


T 
( 
AND LABORATORY |¥_ 
Prior to assignment, 
| PROGRAMS ON ADVANCED engineers participate ina 7 ( 
4 


SYSTEMS WORK IN THE technical training program 


to become familiar with 
FIELDS OF RADAR FIRE latest Hughes equipment. 


CONTROL, ELECTRONIC After-hours graduate 

courses under Company 
COMPUTERS, GUIDED : 
sponsorship are available 


MISSILES, at nearby universities. 


t 
i 





~ 








c 
Fig. 3—Series-parallel arrangements 


ceived a higher proportion th: 
12-inch speakers. The pre 
nation of the LCIA and th 
is hooked up as in ¢ of I 
the input is divided 50 
and 50° to the two Hartle 

The speakers have to be ir 
course. This is easily ad te 
ing the speakers through the 
with a low-frequency ton 
ulating amplifier and prear 
to produce the highest hun 
ing speaker leads to produ 
output 

The principle of mutual « 
Scientific and Engineering Staff be applied to complete spe: 
Thus two small bass-refle» 


be stacked or used 1de 
H UG H ES provide a considerable in« 
efficiency. Two of the sn 
could be stacked in a cort 
| RESEARCH the other, to obtain al 
dramatic improvement 
AND DEVELOPMENT 
In any case I commend 
LABORATORIES coupling principle to experiment 
engineers as well. Very 
2 has been done with it an 
Culver City, Los Angeles County, California ities are far from explored 
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How to 
hand 


yourself 


more 


business 


When a | you repla 
it's smart to hand 
the CRBS ¢ irton 


self more busine 


It’s mart because 
are advertised | 
Life, Good Housekes 
on Arthur Godfr 
Scout 


And it 
you bee 
freater 
tubes 
Good 


anty Seal 


7 here are no better tube 5 
made than CBS tube 











CBS-HYTRON, Danvers, Massachusetts 


A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC 


SEPTEMBER 1955 





Superior's new 
Model 670-A 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts Beltt-in ISOLATION TRANSFORMER 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts reduces possibility of burning out 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts meter through misuse. 
O.C. CURRENT: 0 to |.5/15/150 Ma. 0 to |.5/15 Amperes 


RESISTANCE: 0 to |,000/100,000 Ohms 0 to 10 Megohms The Model 670-A comes 

CAPACITY: 00! to | Mid. | to 50 Mfd. (Good-Bad scale for housed n a tugged A 
hecking quality of electrolytic condensers.) crackle-finished steel 

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.55 Megohms cabinet complete § with 

INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries test leads and operating NET 


DECIBELS: —é to +18 +14 to +38 +3 to +58 instructions. 


Superior's new 
Model TV-11 


SPECIFICATIONS: 


% Tests all tubes including 4, 5, 6, 7, Octal, Lock fo damage a tube by inserting it 
in, Peanut Bantam, Hearing Aijid Thyratron socket 
Miniatures, Sub-miniatures, Novals, Sub-minars, * 
Proximity fuse types, etc 


Measures 6's" « 9/2" «x 4'/2" 


Free-moving built-in roll chart 
plete data for all tubes 

Uses the new self cleaning Lever Action Switches Newly 
for individual element testing. Because ai! ele sates for variation of any Line Volt 
ments are numbered according to pin-number 05 Volts and 130 Volts 

in th RMA base numbering system, the user e 7 

can instantly identify which element is under NOISE TEST: Phono-jack on front 5 
test. Tubes having tapped filaments and tubes plugging in either phones or externa 
with filaments terminating n more than one will detect microphonic tubes . : 
pin are truly tested with the Model TV-!! as faulty elements and loose internal 
any of the pins may be placed in the neutral 


osit he mode! TV.11 oper- 
position when necessary ates on 105-130 Voit 60 
The Model TV-i!| does not use any combination Cycies A.C. Comes housed 
p in a beautiful hand- 
type sockets Instead individual sockets are rubbed oak cabinet com- 
used for each type of tube. Thus if is impossible lete with portabie cover, 
EXTRA SERVICE The Model TV-I! may type oscillator incorporated in this model NET 


designed Line Voltage Cont 














be used a5 an extremely sensitive Con- will detect leakages even when the fre- 
denser Leakage Checker. A_ relaxation quency is one per minute 


About Testing Picture-Tubes ... 


Of course you can buy an ‘adapter’ which theoretically CRT. Tube Tester sells for $15.85 
will convert your standard Tube Tester into a picture that Television is here to stay, the 
tube fester. Sounds fine—but—it simply doesn't work that the difference in price is more 
out that way! the many years of valuable service y 
We do not make nor do we recommend use of CRT this indispensible instrument 

adapters because a Cathode Ray Tube is a very com Incidentally, the Model TV-40 
plex device and fo properly fest if, you need an priced C.RT. Tube Tester, which in 
instrument designed exclusively to test C. R. Tubes and Neons ore fine for gadgets and electr 
nothing else. As compared to a make-shift adapter there is no substitute for a meter w 
which selis for about five dollars, our Model TV-40 goodness emission reading scale 


25, R.T. TUBE TESTER 


Tests ALL magnetically deflected tubes . . . in the set... out of the set... in the carton! ! 


@ Tests aii magnetically deflected picture tubes @ Tests for inter-element shorts i leakage 
from 7 inch to 30 inch types to 5 megohms 

@ Test for open elements 

@ Tests for quality by the wel! established emission 


method. All readings on ‘‘Good-Bad"’ scale Model TV-40 C.R.T 
i aes Tube Tester comes 
EASY TO USE: nto OMY absolutely complete 
' a . arene —nothing else to buy, 
. . am on trap need not be on tube) Housed in rownd cor- 
1 i ul dis on nered, moided bake NET 


a Kad rr lowr eakage test lite case. Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C_0. D. 


Try any of the al« : y 
struments for 10 days | MOSS ELECTRONIC DISTRIBUTING CO., INC 
Dept. 0-159, 3849 Tenth Ave., New York 34, N.Y 





you buy. If « et ” 
fafied thes ‘ : 4 
ment and pa . he — i . aon ‘ , Address 

dicated or ‘ No In ! 

terest or Finance Charges - & ~~} : . - . — . . City Zone 
Added! if not completely Mode! 670-4 Total Price $28.40 , vena Total Price $47.50 Mode! TV-40 
gatiasfied return mit t rT $7 40 within 10 days. Galance $3.50 $1150 within 10 days. Baiance $6.00 $3.85 within 


monthly for @ months monthly for @ months monthly for 
no explanation necessary 





TV-50 


-—— A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 
Amplifiers 


A. M. Radio _—*F. M.. Radio 





Black and White TV Color TV 





7 Signal Generators in One! 


R. F. Signal Generator for A.M. 
R. F. Signal Generator for F.M. 
Audio Frequency Generator 
Bar Generator 

Cross Hatch Generator 

Color Dot Pattern Generator 


SES BESS 


Marker Generator 


SPECIFICATIONS: 


R. F. SIGNAL GENERATOR: 


The Model TV-50 Genometer provides complete coverage for 
A.M. and F.M. alignment. Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 180 Megacycles on powerful harmonics. Accuracy and 
stability are assured by use of permeability trimmed Hi-Q coils. 
R.F. is available separately, modulated by the fixed 400 cycle 
sine-wave audio or modulated by the variable 300 cycle to 20,000 
cycle variable audio. Provision has also been made for injection 
of any external modulating source. 


VARIABLE AUDIO FREQUENCY GENERATOR: 


In addition to a fixed 400 cycle sine-wave audio, the Model TV-50 
Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
aids, etc. 


BAR GENERATOR: 


This feature of the Model TV-50 Genometer will permit you to 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
A Bar Generator is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV-50 employs a recently improved Bar Generator circuit which 
assures stable never-shifting vertical and horizontal bars 


CROSS HATCH GENERATOR: 


The Model TV-50 Genometer will project a cross-hatch pattern 
on any TV picture tube. The pattern will consist of non-shifting, 
horizontal and vertical lines interlaced to provide a stable cross- 
hatch effect. This service is used primarily for correct ion trap 
positioning and for adjustment of linearity. 


DOT PATTERN GENERATOR (For Color TV): 


Although you will be able to use most of your regular standard 
equipment for servicing Color TV, the one addition which is a 
“must” is a Dot Pattern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the Mode! TV-50 will enable 
you to adjust for proper color convergence. When all controls and 
circuits are in proper alignment, the resulting pattern will consist 
of a sharp white dot pattern on a black background. One or more 
circuit or control deviations will result in a dot pattern out of 
convergence, with the blue, red and green dots overlapping 
dot patterns 


MARKER GENERATOR: 


The Model TV-50 includes al/ the most frequently needed marker 
points Because of the ever-changing and eve ncreasing number 
of such points required, we decided against u e crystal holders 
We instead adjust each marker point against precise laboratory 
standards. The following markers are provided: 189 Ke., 262.5 Ke., 
456 Ke., 600 Ke., 1000 Ke 1400 Ke 1600 K 2000 Ke 2500 
Kce., 3579 Ke., 4.5 Mc., 5 Me 10.7 Me j : is the color 
burst frequency.) 


The Model TV-50 comes abso $ 50 
lutely complete with shielded 
leads and operating instructions 
Only NET 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C.0.D. 





Try it for 10 days before you 
buy. If completely satisfied 
then send $11.50 and pay bal 


month for 6 months. No In- 
terest or Finance Charges 
Added! If not completely sat 
isfied return unit to us, no 
explanation ‘necessary. 
SEPTEMBER, 1955 


ee ee ee ee ee ee ee eee 


MOSS ELECTRONIC DISTRIBUTING CO., INC 
Dept. D-159, 3849 Tenth Ave., 


' 

| 

| New York 34, N.Y. 

ance at rate of $6.00 per | Please rush me one Model TV-50 

| 

I 

| 

| 


; | agree to pay $11.50 
within 10 days and to pay $6.00 per month thereafter 
It is understood there will be no finance, interest or Address 
any other charges, provided | send my monthly pay 
ments when due. It is further understood that should 
| fail to make payment when 
balance shall become immediately 


the full unpaid 
due and payable 





ELECTRONICS 


Analyzing and eliminating 


W/il CAGOINE scoure 


BOAT 


ELECTROLYSIS »: 


almost 
, TV 
the 
result, 


OU can find pleasure boat 
And on the 


sprouting 


anywhere e boat 


mast are between 

main and the mizzen. As a 
radio service technicians are called on 
for more and 
work. This is 
radiotelephone If 
clock 
boatmen 


The 


you ve 


marine electronic 
tricted to 
handle 


more 
not re marine 
a Ve 
battery 
eall on 


you 
record player radios or 
charger 
for 
provided 


ome may 
marine market is 


checked 
If not, it can be dangerous. 


you ervice 


pood, out on 
electrolyaia 
\ mistake can 
As applied to 
the 
metal 
this 
water, 


sink a boat! 
marine electronics, 
electrolysi j decomposition of 


inderwatet by an electric cur 
W hile 
prevalent in salt 
take 


Vater 


rent condition is most 
action can also 
fresh 
going to do is 


“How 


dirty or polluted 


you “ay 


place in 
“But all 
TV — 
involved?” 
One of the 


install a am | 


boat in- 
kind 


bring 


peculiaritic of 


tallations is that no matter what 


of electron equipment you 


that what 
And in 
inclined to 
on the 
talled 
kipper 
shows 


aboard, there i a chance 


you do can cause electrolysi 


any event, boatmen are 


blame underwater corrosion 
last piece of 
. if all 
an electric razor, if a 
the boat’ 


upon to 


any 
electronic wear in 
you do is to sell some 

dirty spot 
propellor may be 
defend the 


knowledge of 


up on you 


calle d 


razor and 


matter marine 

is of two kinds 
simplicity we 
We 


hipboard electrolysis 
which for the sake of 
call natural forced 


concerned 


and are 
both of 


Natural electrolysis occurs 


will 
with them 
when two 


dissimilar metals are placed under- 
water and then provided with a connec 
tion for The amount of 
electrolytic depends upon the 
the Galvanic 
The farther 


pair of metals 


current flow. 
activity 
position of the 
‘ries shown in 


apart in the 


metals in 
the table 


serie a 
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KLB 


the greater the action between 
Of any two metals in 
combination, the higher 
will corrode. 

The 
simple cell composed of a 
a galvanized-iron electrode immersed in 
water. The open-circuit voltage of 
such a cell is about 0.7 volt. When the 
two together 


are, 
uch a 
the list 


them. 


one on 


with a 
and 


action can be shown 


copper 
Seu 


electrodes are connected 


by a low-resistance conductor, a cur- 
rent of several milliamperes per 
inch will flow between them, 
galvanized iron away 


the electrode the 


quare 
the 
Dis- 
flow of 


and 
wastes 
connect and 
METALS IN GALVANIC SERIES* 
Corroded end (anodi« 
or least noble) 
Magnesium 
Magnesium 
Zine 
Aluminum 25 
Cadmium 


alloys 


Aluminum t7ST 


r j 
Stee! or iron 


Cast on 
Chromium-iron 
Ni-Resist 


18-8 
18-8.3 


(active) 


(active) 
(active) 


stainless 
stainiess 
Lead-tin solders 
Lead 
Tin 
Nickel 


Inconel 


(active) 
(active) 
Brasses 
Copper 
Bronzes 
Copper 
Mone! 
Silver 


Nickel 
Inconel 


nickel alloys 


solder 


(passive) 
(passive) 
Chromium.-iron 
16-8 stainless 
18-8-3 stainless 
Silver 

Graphite 

Gold 

Platinum 
Protected end (cathodi« 
noble) 
*Groups of 


timilar 


(passive) 
(passive) 
(passive) 


or most 


metals indicate they are closely 


properties 


TV 


antennas between the main and mizzen 


ROBBERSON 


current and deterioration of tl 
metal electrode will no longer 

Forced 
external application of voltage 
With a | 


bet 


electrolysis ji cause 


underwater metals. 
only 6 volts connected 
underwater boat fittings, the 
side of the battery 
disappear at an alarming 
hour is 


positive 


per not uncommon 


appearing metal belongs to 
water fitting 
intake, wate. 
the boat. In 
Knowing this to be the cass 
think would be 
nect a battery between any 
But if you 

with some of the peculiaritic 
boat electrical hookups, a 

s-connectior 


such as an eng 
wate! soon st 
into time, it 


; 


anyone 


metals aren't 


as battery cro 


Natural electrolysis 
Thi 
exposed to weather or ir 
Any 
ground 


form will attach 


wate! metal, sucl 
plates and 
these 
lt 


ive In a al 0 


guys, 


stalled condit 


inde 
noncorro 
rules out using 


any mat 
intreated 


aiumilt 


iron or 


rust or corrodes by itsell 


aluminum, galvanized iror 
to resist 
Use only 
facture) 
The 
not qualify 


corrosion.) 
material 
will certify for 
hardware-store 
The reason i 
cop pe 
Copper is noble, zine is b: 
as the alloy is wet 
molecules start 


usual 
1s compounded of 


soon 
connected 
battery of zinc 
takes place rapidly, and th 
into a soft reddish 
with a fingernail. 


copper ce 
ma 


Fastenings are most c1 
they can least afford to 
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ELECTRONICS 


I'ypical elec- 
trolysis “pro 
tector” instal 
lation with zine 
blocks on pro 
peller strut, 
ground plate 
and vine col 
lar on. shaft. 


Formerly galvanized shackle 
was connected to a stainless- 
steel mooring pennant for one 
season—blamed on technician. 


Use only certified marine fastenings, 
such as marine bronze, “Everdur,” 
“Monel” or stainless steel. They are 
more expensive and they may be hard 
to get in some localities, but they won't 
pull apart in your hands a month after 
they are installed on a boat. 

Some electronic installations require 
a ground. This is often done by a con- 
nection to the boat’s engine, with its 
cooling-water inlet, the propeller shaft 
and “wheel” furnishing the required 
path to “earth.” For a better ground, 
a “ground plate” is fastened on the 
hull. 

Ordinarily, using an engine ground 
will have no effect on any natural 
electrolysis which may be going on 
If something was dissolving before you . 
brought your gear aboard, it will go Badly eroded zinc 
on dissolving. A bronze propeller will block after much use. 
continue to lose metal to a Monel shaft; 
iron fittings will give away material 
to almost anything else around and 
brass screws will keep on disappearing. 

But installing a ground plate on the 
bottom of a boat can somewhat disturb 
existing relations Most underwater 


Screws missing from stern 
the result of electrolysis 
between dissimilar metals. 


metal, such as water scoops, outlets, 
propellers, rudder fittings, ete., are Electrolysis in poor 
cast or forged of some alloy. Even the alloy propeller. 
best alloys are not absolutely homog- 
eneous—pockets of impurities are scat- 
tered throughout the smoothest-appear- 
ing metal. When these impurities face 
only a small amount of other metal in 
water, decomposition is slow. But place 
a pure copper ground plate of several 
feet area close by, connect the system 
together electrically and the loss of 
base metal will accelerate. The closer 
nonhomogeneous metal is to the ground 
plate, the more rapid decay will be. 
This effect is seldom extensive or 
rapid enough to cause damage. How- 
ever, it will cause surface pitting and 


— 2 we 
discoloration, depending upon the (3 “- 2. 
of involved. U | wae 


Se 
amount impurities su 


ally, the main effect is psychological. 
The boatman, knowing that electrolysis 
can be dangerous, will be upset to find 
any traces of increased activity 

The magnitude and direction of 
ground-plate current can be measured 


with a _ milliammeter Although the Polarity-sensitive marine equipment such this radiotel 
relation of metal transfer to current phone can be adapted for boat’s ground by reversing vibrator 
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150 field tests have proved to 

WARD jobbers 

* Good VHF picture ot as far as 200 
LU a Le 
Excellent results at 100 miles 
Good results in areas where no other 
antenna was able to bring in a picture 
More compact —25%-75% less stack- 
ing distance 
Channel 2-13 response as much as 
40% better than any comparable an- 
tenna 
Unique superior snap-lock bracket 
Original WARD design all aluminum 
supplemented spring pressure bracket 

eliminates possibility of intermit- 


tent contact 


TRY ONE—you'll find why the Invader. 
is superseding all fringe and super- 


fringe antennas 


WARD Model TVS 356 2 bay and stack- 
Tl Ma a $39.95 list 


WARD Model TVS 357 4 hay stacking 
kit (feed harness only) 


CMe ff. 


CONQUERS 


sweeps all other fringe and super-fringe antennas before it 


‘an original WARD design 


flat type Uni-plane 
Yagi for fringe 
ela-te Me Anlamelile 
primary signal 


area Slals 


*Documental testimonials in our files 


WARD Products Corp., Cleveland 15, Ohio 


| 








came ; y 


NO DUST CATCHERS 








. «+ 101 new items added in the last 300 days 

keep Merit’s line of coils and transformers the most complete 
replacement line in the TV-Radio field . . . and that’s why more and 
more servicemen come to Merit for their “Single Source” ! 


Merit products are listed in 
Howard Sam's Photofacts and Counter Facts. 
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MERIT 





MERIT COIL & TRANSFORMER CORPORATION 
4427 North Clark Street, Chicago, Mlinote 








Handle Tough 
Service Jobs 


AS “SLICK” AS YOU DO 
THE EASY ONES! 
sere | 





Complete training 
in MODERN 
PROFESSIONAL 
METHODS 


FIX ANY RADIO OR TV 
SET EVER MADE... 


Easier... Better... Faster 


How to trouble- 
shoot the pro- 
fessional way 


AM, FM and TV 
realignment 
mode easy Vrit ( 

R 
* PROUBLI 
KEPAIR 


& I 

HOOT! ; 

Testing tips and professional 
ideas the kind that 


A complete 
quide to TV 
service 


. ! beginners, t! 
Component . 24 t 
roblems and , might 
ow re solve an t experienced serv- 

them lcemen, the eal w 

° ’ 

Special prob- I 

lems in Battery 

Sets, Communi- 

cations Receiv- 

ers, Recorders, 
etc 


+ 
Servicing, tun- 


ing and switch- 
ing mechanisms 


* 
‘ S thele tum 
and this new book is the 


-..and dozens ite tel ee 
of other sub: Gi Practice from it for 10 


jects full 4 AT OUR RISK! 


EXAMINE IT FREE! """"" 


Dept, RE-95, RINEHART & CO... Inc 
232 Madison Ave., New York 16, N.Y 
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ELECTRONICS 


flow varies with electrode composition, 
an idea of the safe limits may be gained 
from the fact that a typical fitting 
tested showed a weight lo of 
00005 ounce per milliampere per hour: 
a rate of 1 ounce per years of con- 
stant A current of a few milli 
amperes is common and won’t harm 
reasonably heavy fittings for year 
Many attempts have been 
devise a method for 
electrolysis. The seriousness of the 
problem is pointed up by the fact that 


about 


) 


action. 


made to 


reducing natural 


during one stage of shipbuilding evolu 
tion electrolysis would eat whole rows 
of rivets out of ship bottoms, even caus 
ing ships to drop plates! One of the 
remedies attempted, still with us, is the 
zine (or now that the 
plentiful, aluminum 
magnesium) “protector” (see photo) in 
the form of a plate, collar or cap. Hav- 
ing higher electrolytic activity than 
other nearby metals, the 
intended to 


use of a newer 


metals are and 


protector 1s 
itself, 
current, 
uch pro- 


divert activity to 
major flow of 
There is little evidence that 
divert much more than the view- 
er’s attention by their extreme deterior- 


absorbing the 
tector 


ation, but you will find boats with zine 
plates plastered all over the hull and 
its fittings. Naturally, if you install a 
copper ground plate, base metal facing 
it in the water is 
faster. The owner 
alarmed. You 
him that the 
zine plates 
is to leave them on the 
shelf 


going to disappear 
will become greatly 
have to 
way to keep the 
fast 


hardware store’s 


might convince 
easiest 


from disappearing so 


Forced electrolysis 

The most spectacular form of electrol- 
ysis is the kind forced by 
applied voltage. Accidents 
this condition are due to the 
one side of the battery i 
ably grounded. In performance, ground 
And in 


ground 


externally 
leading to 
fact that 
almost invari 
makes no difference 
electrolysis, the 
likewise 
other 


polarity 
safety 

polarity is 
every 


from 
unimportant as 
long as device connected 
has the 

All ground 


prevent 


same ground polarity 

returns must be heavy 
enough to voltage drops from 
appearing between grounded points. To 
insulation failure from making 
“hot,” hells of 


and con- 


prevent 
thing 
fixtures 


motor frame 


any metal which can 


Cross-connections can 
be avoided by using 
distinctive marking 
for “hot” supply 
wires. In this unit a 
tape square is used 


tact the water should be bonded te 
main ground with wire of at | 

10 gauge. Of course, this conn 
cause a new flow of natural « 
which did not exist 

the small amount of 
tion from this activity is a 

to pay for protection against the 


current 


meta 


more dangerous possibility 
current between underwate: 

While the 
small 
battery, larger vessels car! 
battery banks of 12, 32 
by a separate « 
generator. The 
usually grounded on the nes 
but installations will be f« 
the opposite is the case. The 
sels usually are more wis¢ 
with an underground or “fl 
trical system. 

Twin-engine boats will have 


electrical equi 


boats operates fron 


charged 
auxiliary 


tical engine electrical systen 
above auxiliary system. Howe 
engine boats will also be four 
positive side of one engine batter 
the negative side of the othe 
This gives 12 volts 
sides of the two batteries f« 
accessories. With this cir« 
trical midpoint of the 
nected to the boat’s grour 
The main thing for th 
technician is to make 
polarity the 


bet wee 


sure 
boat uses Cher 
equipment has one side of the 
cuit grounded, the polarity 
with that of the vessel. In | 
the battery midpoint grour 
side of the auxiliary equip: 
can be grounded for d. 

Most equipment with g 
can be modified for either 
ity by 
brators 


switche 
their 

Any equi} 

grounded 


reversing 
around in 
changes. 
must be 
conform to the be 


wiring 
can or 
cannot 
polarity, is unsafe 

You can test for cro 
stray battery current 
Turn off 
Disconnect 
then ir 


at tl 


cause electrolysis 
electrical aboard. 
at the batt« ry post, 
meter in the circuit 
volt-ohm-milliammeter | 
amp best for tl 


no current 


range 1s 


flow 


shows 
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odel U-98 — fully automatic 

incorporates 32 distinct impr 
17 design and mechani 
consequent picture distortior 


instantly to targe? stat 


New, Improved ALLIANCE TENNA-ROTORS 


§derformance Now [ 
perfect synchronization, 
perfect alignment. 

Design 


years-ahead styling, Model T-12 (formerly T-10)— Medel K-22 
harmonizes anywhere. many major improvements In Pr@duct of the 
this popular wnit—needle stays Alliance pre 
li in position — you always know Neat, « ' 
ua ity where antenna points—highly Finge@retouct 
precision manufacture, accurate... List Price $29.95 valuel 
strictest production control, 








ALLIANCE UHF CONVERTERS 


Model UC-2—prectic ally 
aviomatic! Single, simple 
control provides continuous 
P. tuning. Modern decorator 
Model BY-90—the recognized quality \ styling. List Price $24.95 Model UC-1 
converter built for top performance, 
long, trouble-free service. Superior 


reception . . . . List Price $29.95 





Alliance Genie 


AUTOMATIC GARAGE DOOR OPERATORS 


A natural” for TV-dealer sales! Watch cust 


4 
tell them how inexpensive "push-button operatior ‘ e 
GENIE Lift-A-Dor is the first, low 


Opens, closes, locks, unlocks garage door, tur 





fe, trouble-free, comes pre-assembled, factory-t 


sive features. List Price from $69.95 to $219.95 











PUSH ALLIANCE PRODUCTS 
“known in every TV home” 


FOR PDQ PROFITS Radio eae operates from push 




















button on car dash 


ALLIANCE MANUFACTURING COMPANY - Alliance, Ohio 


SEPTEMBER, 1955 
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range, drop down to the 50 
If no current shows, drop 
and continue until the scale 
where leakage current can be me 
There will usually be some leakage 
cept in a very new and dry be 
importance of battery leakage 
upon the current flow, just a 
case of natural electrolysis me 
described earlier. A few mil 
won’t harm anything but 
above a very small value 
traced and eliminated, if po 
age of a good fraction of 
This brand new Gernsback or whole amperes — 29 
. . connect at once and find the 

Library Book—the biggest we Sunnis Mites @ deine teal 
have ever published, tells you “ Modern “marine living” } 
how to use probes for better large fleets of boats using shi 

sos : ’ while they are tied to the 
servicing with today’s complex pil “ ae 

3 . ery chargers, vacuum clea 
test instruments, sets and hi-fi systems are 
of the devices used on such bi 
PROBES is the most complete book on < care must be used not to 
the subject. Written by a probe manufac part of such equipment’s cir 
turer and a teacher-enyineer, it pool the 
their knowledge and the actual experi 
ence of service technicians, to tell you 
how probes are designed, what the vari An example of dangerous e 
ous types can or can not do, and when, is a battery charger using 
where and how to use each type, Con PROBES. & & 4 transformer to step the line 
struction details on building your own, snd Mart +4 / down to battery level Conne 
if you so desire, And for the first time in back brary B N charger output to boat batt« 
any book, details on a_ transistorized 


gear is specifically engines 
marine service 


a.c. up to 117 volts will appear 
meas underwater boat fixtures and the 


Some of the things you'll learn from this book ot won't tame long Fer macaiv 
tion of metal to take place! S 
ment must have an isolating tra 
Another example is the 
or TV, which has noise-filter 
between the a.c. input and the 
These capacitors form a 
vider, placing the chassis 
nd ’ , ’ WiDrat ® ‘ ’ line voltage above ground 
GET YOUR COPY AT YOUR PARTS DISTRIBUTOR ie Se 
50 volts underwater where i 
be. Ground connections re 





such devices should be n 
HARD COVER EDITION Ua, Barn Bar aa ee salen eadiinee 


& 


NOW AVAILABLE a es ee 
SAVE MONEY ON THIS viteks gg yor allies 


{ limited quantity of PROBES NEW BOOK CLUB PLAN — 2 - a mas ne 
currents se the procedure 


in a deluxe, handsomely bound with an a.c. meter for heavy 


gold leaf stamped hard-cover Now—a practical, thrifty way an a.c. (or the r.f. variety 

edition is now available by mail for you to get the latest and very well) milliammeter to 
P 2 e g “a. low 

order only. $4.00 postpaid. best books on every phase of zeton’s Picea nad ceNarally 


oportions s detected, tne 
servicing—just as they roll off tt ie prey 


Please use coupon below. should be localized and stopped 
the press! Each book is a big, A peculiar case can exist 








handsomely bound hard - cover well-bonded and blamele boat 
volume which regularly sells adjacent to a boat or a dock |} 
E properly grounded a.c. fixture 
GERNSBACK PUBLICATIONS, Inc. Sor 95.00 and ap. Os? oted Gem flowing through the water 
DEPT. 95A bers can get them for as little 
25 West Broadway 
New York 7, N.Y 


“culprit” can pass through 
as $2.98 each—a saving of over and ground system of the 


25%! Memberships open now! boat on its path to shore 


Gentiemen om 
> > y = - *s > { Tec te 
Please send me postpaid a copy of the deluxe Keep up with the latest servic- elec ie ° ge can Me i 
hard-cover edition of PROBES. My remittance j a.c. reading of ground-piate « 
ng methods and techniques. 
of $4.08 Is enclosed 9 _ such a condition is found 


Send me full details on how | can save money Take advanta e of this unique | ca ? - ai 
on technical books with the new Gernsback 9 remedy is to move to a safe 


Library Club Plan club plan now. Send in the at- The whole matter of prevent 
tached coupon for full details. trolysis amounts simply to the 

ae tion of the flow of current th: 
| | Publishe ’ electrolytic path. On a boat, th 

RADIO-ELECTRONICS current through the water. Prev 
flow by any means availabl 
boat’s metal will stay in plac 
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CONQUERORS 
OF DISTANCE! 


THUNDERBIRDS 


HI-STRENGTH ALUMINUM, 
QUICK-RIG CONSTRUCTION 


For high performance, : All-Channel TV! 


low cost, permanent installation, DUPLEXED ELEMENTS FOR MAXIMUM GAIN 
choose a Telrex “Thunderbird” — COMPENSATED “TROMBONE” MATCHING SECTIONS FOR 
MAXIMUM EFFICIENCY 
FULL VIDEO, AUDIO BANDWIDTH FOR MAXIMUM BLACK 
AND WHITE AND COLOR FIDELITY 


The new Telrex “THUNDERBIRD” multi-element wide-band 
Beamed Power arrays are engineered for fringe and ‘‘sub- 
fringe” area reception, and for all receiving conditions requiring 
exceptionally good directivity and high sensitivity 








Super Thunderbird Model T-120 
t wide t t 


Model 


Super Thunderbird 
T-120! A 
Model T-122 


Thunderbird Model T-110 


t Super Thunderbird T-120 
va | ‘ 


@ TELREX MODEL ‘T-!30 


ASBURY PARK 9 
: NEW JERSEY, U.S.A 
Producers of famous “BEAMED POWER” — | 
Communication Rotaries. Call or write 
for new catalogs on TV Antennas, 
Commercial Arrays or Amateur Rotaries, 


SEPTEMBER 1955 
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riant Parabolod Detects Radto Stars 


Huge ‘tele ( ope 7 dete ts 
agnals from the far 


reaches of the untverse 


HANBURY BROWN* 


OST of man’s knowledge of 

the universe has been gained 

by the use of his eye The 

human eye is sensitive to elec 
tromagnetic waves of lengths between 
about 7 X 10° em (red) and 4 * 10 
em (violet). We can see the sun and the 
stars because waves of this length are 
transmitted through the earth’s atmo 
phere with little io Fig. 1 shows how 
the transmission through the atmos 
phere varies with wavelength. There 
are two main band in the pectrum 
through which electromagnetic wave 
can reach the earth from outer space. 
The first band extends from ultra-violet 
waves through the region of visible 
light to the infra-red. At each end of 
this band the transmission is shut off 
by absorption in the earth’s atmosphere 
he second band lies in the region of radio 
waves and extends from waves of about 
l cm to about 60 meters in length. This 
band is bounded at the shortwave end 
by absorption in the water vapor and 
other gases of the earth’s atmosphere, 
and at the long-wave end by absorption 
high up in the ionosphere 


In 1932 Karl Jansky, working on at- +, - sage . or sur ae ae 


mospheries at the Bell Telephone Lat = - > t b | jak bey mee hee FP! ee 
The giant para- ¥ +a éaa 2 : 2. 
holoid 218- : oe : : 

foot diameter. 


oratory, discovered that radio waves 
are reaching the earth from outer space 
and that they apparently originate in 
the Milky Way. This discovery pointed 
the way to a new branch of science now 


called “radio astronomy.” Today, radio ; 
universe beyond. Perhaps the most in- which focus the light onto 


teresting discovery that they have made or onto the photographi 
is the existence of the se-called “radio telescope. The largest m 
stars.” About 150 have been found and — ence today is the 200-inc} 
the majority of them have not been Hale telescope at Palon 
identified with any known celestial ob The radio astronomer, 


astronomers are exploiting the radio 
“window” through the earth’s atmos 
phere to gain new knowledge of the 


Crewe, 


ject. They appear to emit radio waves much longer waves, us¢ 
but give little or no light. They pre systems to collect radio w 


v 


BY WATER VAPOR STARTS sent a fascinating problem to modern his instrument a radiotel 
' 


MET os ee. 
eroonant T aADu { Ag astronomy. largest radiotelescope in ¢ 
TA SPAR y v ‘ . . 
want To collect visible light from the stars the Jodrell Bank Experimer 
‘ ‘ , + 
© y 4 


j ; the astronomer builds large mirrors of the University of Mar 
land) 


' 
« 


Fig. 1—Diagram shows transmission of Jodrell Bank radiotelescope 
electromagnetic energy in atmosphere. 


This large antenna or rad 
has a circular paraboloida 
feet in diameter. Fig 
section of the antenna 
surface is fixed to the 
axis vertical and is suppo! 
ring and three concent: 
steel posts mounted in 
The posts support a wel 
STRAINER MAINTAINS SH ’ HORS CABLE S . which form the outline 


Fig. 2—Cross-section of antenna. Fig. 3—Power gain of the paraboloid. Since the cables rur 
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New concept in telescoping TV masting 
... Utilizes J&L Perma-Tube 


REDUCE YOUR TV 
MAST COST OVER 207% 





Use high-strength, corrosion-proof J&L Perma-Tube 10-foot 
telescoping sections to easily construct 30 to 50-foot masts 





Only J&L Telescoping Perma-Tube offers: 

@ Joint design which provides instant field as- 
sembly 

@ Machine-fitted joints that insure close toler- 
ance for high strength and rigidity 

@ Guy wire ring position that eliminates all 
binding and guy wire interference 








No longer is it necessary to buy expensive, ready-made | 
can “tailor-make” your own with standard 10-foot | 
J&L Perma-Tube—and save money. 

It’s available in cartons from your local distributor 
The largest base section OD is 24 inches and each t ction is 
14-inch smaller, the smallest section having an OD of 14 





J&L Perma-Tube in the 1'4-inch size can be used interchangeably as a 
fitted-joint section for smaller masts or as the smallest and topmost piece 
of longer telescoping masts. 


Corrosion-proof J&L Perma-Tube is treated with Vir then coated 
both inside and outside with a metallic vinyl resin | fully 
passes ASTM’s 500-hour-minimum salt spray test larantecs 
Perma-Tube’s longer life on the job. 


Sturdy J&L Perma-Tub 
high-strength, J&L-prod 
section of 14-inch diamet 
porta weight at its center | 
with a minimum of deflecti 





Order these new tel 
with your regular 1'4-incl Kl 
Hardware—cotter keys or b ind guy 
rings—may also be secured f{ r local dis- 
tributor. For more information write J&L direct, 


Sones ¢ Laughlin 


STEEL CORPORATION — Pittsburgh 
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between the poles, the outline of the 
web is not truly paraboloidal but is an 
approximation to the 
made up of short straight line 

The =ctual reflecting irface of the 
mirror is laid on the steel cable ind 


correct hape 


is formed by a grid of galvanized iron 


wires parallel to each other and run 
ning acro the mirror in curve which 
follow the direction of current flow in 
the surface. The 
jacent wires in the grid is 8 inches, and 
the deviation of the reflecting 


pacing betweer id 


irface 
from a true paraboloidal shape is no 
where greater than 5 inche ince the 
mirror surface is made up of wires run 
ning in only one direction and is not a 
true mesh, it reflects best the com- 
ponent of waves polarized in an east 
west direction and is almost transpar 
ent to waves polarized in the north 
outh plane 

The focal length of the mirror is 126 
feet, and the reflected energy i 0! 
lected at the focus by a small antenna 
system known as the “primary feed.” 
This consists of two half-wave dipoles 


and their reflectors arranged to have a 


rT 


BEAM WOTY IN 
DEGREES 





Fig. 4—Bandwidth of the paraboloid. 


polar diagram suitable for the reception 
of energy reflected by the mirror. The 
primary feed i upported at a height 
of 126 feet above the center of the mir- 
ror by a sectional steel mast guyed by 
three sets of steel ropes spaced round 
the mast at intervals of 120 
of the mast is supported on a horizontal 


The base 


axle running east—west ty adjusting 
the length of the supporting guys, the 
mast can be tilted to 15° north or south 
of the vertical. The energy received at 
the primary feed i 
mast in an air-spaced coaxial cable 


carried down the 


which runs to a receiving laboratory 
close to the rim of the mirror. The photo 
shows part of the mirror and the cen 
tral mast carrying the primary feed 
antenna (which at the time of the pho 
tograph was tilted). 

The power gain of the antenna is 
very large. It is shown in Fig. 3, plotted 
against frequency. The full line shows 
the theoretical gain calculated on the 
assumption that the mirror is a perfect 
paraboloid with a 100°, -efficient re 
flecting surface. The broken line shows 
the gain after allowing for errors in the 
shape of the paraboloid and for the 
loss of energy through the reflecting 
grid of wires. As the frequency in- 
creases, more and more of the energy 
falling on the mirror passes straight 
through the mirror surface and is lost. 
For example, at 75 me efficiency is 
about 90%, at 160 mec it has fallen to 


70% and at 300 me the 
be almost transparent. 7 
quency which can be us« 
by this factor and i 
200 me 

The beamwidth of 
varies inversely as the f 
1). At 160 me it Is 2” bet 
half-power (3 db down f 
gain). The shape of the 
measured at 75 me using 
carried in an aircraft 
me by observations of a 
5 shows the bear hape 
160 me. 

Since the mirror i 
ground with its axis vert 
will normally be direct 
ward. As the earth rotat« 

a strip of sky equal in 
beam. To scan a different 
the beam must be tilted. The 
able method of moving 
the primary feed by tilt 
If the primary fe« 
varaboloid is tilted by ar 
the beam will move in the 
rection by an angle 

The value of K depend 
ratio of the focal lengt} 

of the mirror; for the 

K 0.915 Thus by t 
mast to 15° from the 
can be swung about | 

If the beam of an ant 
too far by displacing the 
from the axis, its shape w 
ly distorted. The prir 


tower 





T 160M 
Fig. 5—Paraboloid beam shape at 160 
mec. 
the distorted 
of a subsidiary lobe whic} 
to the “coma” distortior 
strument 
beam of the big parahe 
swung to at least six t 
width (i.e., 
out serious distortion 


hape is the 
Experience s| 
about 12 at if 


The receiving equipment 
The radio astronome: 
cerned with the detectior 
weak signals. Thus in the 
the power received from 
radio star is well below the 
of the best receiver ever 
with the big paraboloid 
the main problems in dé 
ceiving equipment is to 
gain of the receiver const: 
minute variations in the re« 
may be recorded. In the present 
ment this problem has beer 
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Anniver iry 


g bron 


why it’s oO tres 
vibrator mechani 
rubber liner. “Ni produced by the vib: 


have a chance ¢ etting to the case or | 


That’s not all. The rubber « 
place... never touche thi 


the leads are (le ned to minim 


The net result thie quiets 
- Or heard It mechani 
trical noise emitted b thie 


it costs no more than previou 


On every vibrator replacement 


quictest perlormancee on the 


. and call your local Mallor 


MALLorY 


CAPACITORS + CONTROLS + VIBRATORS + SWITCHES + RESISTORS 
RECTIFIERS + POWER SUPPLIES + FILTERS « MERCURY BATTERIES 


APPROVED PRECISION PRODUCYS 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, | 


*Pat. Pending 
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the use of a “servo” typ« 
6). The “signal,” whic! 
istar resembles therma t 
| through an adjustable n 
a rotating capacitance 

t 1.20 


EXACT REPLACEMENT suede porsinee 08 KASS 


nately to the antenn ul 
TRANSFORMERS , 1 generator. The rectifi 
the receiver is fed to 
amplifier tuned to the 
fre quency 40 eyele 
feed a pha e-sensitive 
detector If there is an‘ 


tween the power outp 


tenna and the output 

generator as the switch rot 

ceiver output will vary 
Thi 0-cycle compone 

by a low-frequency am; 

a pha e-sensitive detect 

tector i ynehronized by 

wave generated by a phot 

junction with a rotating 

ed on the shaft of the 


‘e . | 2 " . Th, 
You too can take life easy and have time to | @UCces 4 positive or nega 
according to the relat é 


‘ 
There are now 59 Stancor exact 


; » . 
replacement flybacks covering spare when vou use Stancor exact replace- 
ill major TV set manufacturers reference wave and the 


and many private label brand ments. No changing of circuits, no drilling ponent in the receiver out 
The latest units include 6 new of holes .. you just take out the defective put 1s used to increase 
Zenith replacements that give the noise power generate 


— unit and replace it with a Stancor Trans- 


eneratol 


former that exactly duplicates the original. . The pol : ' 
» polarity of the cir 
712 % ZENITH 30 that the d.c output f 
EXACT REPLACEMENT sensitive detector contr 


from the noise source 


FLYBACK COVERAGE received at the input of “s 


and 6 new General Electric beth positions of the vite) 
replacements that give you FREE The New Stancor TV Transformer | Thus ‘the whole equipment 1 
79% G b Replacement Guide, listing accurate replacement servo loop which controls thé 
/O . * data on almost 8500 TV models and chassis of 116 of the noise generator, ma} 
EXACT REPLACEMENT manufacturers. If you haven't received your copy ly equal to that from the anten: 
; ac ‘ecord of the tior 


FLYBACK COVERAGE ee ee a aes ais bs eae 

milllammeter connected to 

yenerator 

CHICAGO STANDARD TRANSFORMER CORPORATION | t% tunction of the receiver 
. 3592 ELSTCN AVENUE of the antenna and the nois¢ 

Export Soles FC: and it thus acts like a n 


Roburn Agencies, Inc CHICAGO 18, ILLINOIS the circuit of a bridge P 


431 Greenwich Street » = the gain of the receiver re¢ 
New York 13, N. ¥ 





small variations in this gair 


e.,, NEW! _ First Time! CAPACITEST 
€te 0 ' COnoe Ouickly, Accurately che 
AP4o, DENSER te 


o PAPER MICA CERAMIC 
CAPACITORS 


@ ELEcTROLYT 
4h — ——« 
“eg @ AC DC VOLTAGES 


@ FLasHeuies 


GUARANTEED 


SATISFACTION tran, LA D oa 


OR RETURN WITHIN [ 
am TEN DAYS FOR REFUND 


- NOTA KIT — jaw 7a 
ne Oe etapa ' — FREE * OWer tor linnited time Fig. 6 Block jr of receiver used 


. an Free with each CAPACITEST ti i . . 
TY ore. ‘ . mat A ge sited Order direct tron nutacturer for detecting signals from radio ‘ai 
\ ' . by CAPACITEST curat ametec $3 DP a 
A o's 7 =. ep e “Coo fe effect 


ec . . 
send $9.96 & we'll pay po tens on the recorded 


’ ‘ tent capecitors and leaky 

Compact; 4° x4 «2 light we ght for Teneh or too! hit 
antenna output power 

The circuit of the rotatir 


is shown in detail in Fig 
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INTRODUCING THE 


\ JL BEOMATIC ~antenna 
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2 . P te. alia a 
4 ; Rist 4 
ae Dictionary: the highest degree of accu 
: Bus < racy in the reproduction of a signal 
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ee oe Model B-1 
. Metropolitan 


ont tateahens Here are the antennas they said could never be 
—_ developed — combining the finest features of an 


impedance matching, driven folded dipole on low- 


_ band with super-gain of a 3-element colinear on 
ie high-band (without the use of matching harness) to 
tie produce the — GREATEST BROAD-BAND ANTEN- 
: NAS EVER BUILT! In addition, the new GEOMATIC 
Series features extremely high FRONT - TO - BACK 
‘ pee RATIO! Models range from “in-town" types to 
Ss ee ie 
’ 24 » 4 47! 
kes a Model B-2 
ie Suburban and 
ue 


Model 8-3 
Fringe Area, 
75 miles or more 


Model 8-4 
f nage Area, 


we 3 ‘ 4 niles or more. 


.f- 


means 
-e 
customized for your locality ‘iP 


—_—_—— 
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oot 


Now For The First Time — 


Regardless of channels, distance from > 
station, or terrain FINCO can deliver a , 
model that is perfectly suited for your + 


4 
; 
; 


area — at no extra cost! - 
c ve y C r y 
aT a = Sather ‘ . wah? 
— ys ¢ " fe : 45 Maximum Fringe 
tang ‘oma? @ Area, 200 miles 
. wets 4 23 F ‘ | or more 
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h Fidelity 


with 


COLLINS’ 


AUDIO PRODUCTS CO. 
‘PRE-FAB’ TUNERS 


Collins Audio Products Co is in ne way 
affiliated with Collins Redie Co. 

Each Collins Tuner Kit ts complete with 
punched chassis, tubes, power transformer, 
power supply, components, hardware, dial 
assembly, tuning eye, knobs, wire, ete., 
as well as the completed sub-assemblies 
FM tuning units, AM tuning units, IF 
amplifiers, etc, All sub-assembiies wired, 
tested and aligned at the factory make 
Cotline Pre-Fab Kits easy to assemble even 
without technical knowledge. The end re- 
sult is a fine, high quality, high fidelity in- 
strument at often lees than half the cost— 
because you heiped make it AND BOUGHT 
iT DIRECT FROM THE FACTORY, 


Mew decorative 
front end 
mounted 
tuning unit an 
20 te 20.000 eyele 
‘ 4 


supplied 
available at 


NEW FM-AM TUNER KIT 
New, decorative goid front tike FM tuner 
above. New cascode front end on “ 3 omy 
onsitivit tubes Comprises chassis 
power supply parte, AM Pm unit, F 
amplifier 1 wired and tested 
mounting in ave with 

s and hardware 


Wu high. Shipping weight 
nu Y plied 

Tionual 'pueeiteg” $0 
3.75 extra. PRICE 
———— = 
FMF-3B Tuning Unit with Cascode 
Permeability tuned, 3 tubes, AFC, 3 
microvolts sensitivity, May be used with 


any 10.7 MC UF amplifier 549° 


such as our Ff -6, 
2 pounds ae 
AM-4 Tuning Unit 

t-gang tuning condenser, Unit covers 530 
to 1600 KC, Completely wired and tested 
with tubes. 4 tubes. Chassis 


plate measures: 4° x 70", 2% $24°° 


pounds 


1F-6 Amplifier P es 
6 tube 10.7 MC 

tion, high gain, 21 
~—- MAIL COUPON TODAY! -—-— 
To: Collins Audio Products Co., Inc 
P, O. Gox 368 RE-9 
Westfield, WN . 

Tel, Westfield 2-4390 

) MM Tuner Kit O FM-AM Tuner Kit 
O FMF-3B Tuning Unit O IF-4 Amplifier 
© AM-4 Tuning Unit O COVER 


Low distor- 
3 pounds 


Name 
Address 
City 
Amount tor Kit § 
Bee weights 


Total amount enctosed § 
Cheek Money Order 


add shippina co 


WHEN YOU THINK OF TUNERS, 


THINK OF 
COLLINS AUDIO PRODUCTS 


| 








ELECTRONICS 


of a revolving capacitor whose rotor 
plates C move between two sets of sta- 
tor plates A B When the 
plates are engaged with 
capacitance presents a low 
at point A. This low impedance i 
transformed by the quarter-wave 
DA into a high impedance at D, which 
allows the power from the antenna to 
flow past point D to the input of the 
receiver at F. Meanwhile disengaged 
stator plates B present an open circuit 
which is transformed by the 
wave line BE to form a 
at E. This short circuit 
output from the noise 
reaching the receiver 
at E is prevented from the 
free flow of antenna power to the re 
ceiver by the action of the quarter-wave 
line FE, which transforms the short 
circuit at E to an open circuit at F 
Thus in the the 


and rotor 


tator A, their 


impedance 


line 


quarter 
circult 
the 
generator from 
The short circuit 


short 


prevents 


affecting 


position of switch 


STATOR A 


Fig. 7—Rotating capacitance switch. 


the 
antenna 


receiver 1} 
and the 
When the 

rotor 


shown in Fig. 7, con 
nected to the 
generator is shut off 
that the 
opposite set of stator plates, 
cycle is reversed and the 
connected to the noise generator in 
stead of to the antenna 
virtue of this type of switch i 
is completely noisefree 
no rubbing contacts. It 
can be judged from the following fig 
ures; at 160 me with the switch 
the measured loss between either input 
terminal of the switch and the receiver 
input is less than 0.5 db, and with the 
switch off, the attenuation through the 
switch is greater than 20 db 

The receiver in the present 
time has five stages of r.f. amplification 
at 160 me. The input stage uses a cas 
circuit and type 
6AK5 pentode connected as a neutral 
ized triode and followed by four ground- 
ed-grid triode amplifiers. These r-f. 
stages feed a diode mixer and a 30-me 
if. amplifier of 
The local works at 
and is crystal-controlled. The 
bandwidth of the receiver is | 
the noise factor is 5.5 db. The selective 
low-frequency amplifier is tuned to 20 
cycles by a “twin-tee” bridge feedback 
The phase-sensitive detector is 


noise 
switch 
engages the 
the whole 


receiver 18 


rotates so 


The part icular 
that it 
there 


performance 


Ince are 


use at 


code consists of a 


design. 
130 me 
overall 
mc and 


conventional! 
oscillator 


circuit. 
of conventional design and uses a ring 
of four germanium crystal diodes. 

The circuit of the 
shown in Fig. 8. It contains a tungsten 
filament (British type CV172) 
connected across a 72-ohm resi The 


noise generator 18s 


diode 
tor 


diode is operated at a platé 
120 so that the plate current 


cvi72 


NOISE OUTPUT 
TO SWITCH 


Fig. 8—Diagram of the noise generator 
only by the temperature of the 

and not by space charge. | 
conditions the noise power pene 

the shot the 


can be calculated exactly a 


noise acros 
proportional to the plate curre 
The plate current of the 
hence the 
trolled by varying the fila 
which is supplied at 10 
quency of 10 ke is used t 
frequency modulation of the 
put by the ten 
of the whose 
constant is very short.) The 
ply is generated by a t1 
whose output is controlled | 
the d.c. voltage from the p 
tive detector to one of the he 
All the heater and plat« 
the equipment are stabilized 


noise power oO 


Variations in 
filament ther: 


from storas 
the output of 


The p 


supplies are 
floated acro 
charger. 
are from high-gain 
which stabilize the a.c 
factor of 2,000 times. 
In operation, the 
proved to be extremely st: 
sitive. When operating at 
recording pen draws a wav} 
9). The small ripples ir 
respond to the basi 
ceiver itself after it ha 
by the time constant of 
after the This tin 
is adjusted by a simple 
capacitor the o 
phase-sensitive detector 
et so that the whole ser: 
time constant of about 10 
minimum power which th 
can detect must produce a dé 
the recording pen at least equa 
small ripples on the record 
receiver noise. It 
this value of 
given roughly by the formu 


current 


er 
}u 


noise 


beer 
receiver. 


across 


can be 
receiver nois¢ 


i 
NP x VTC & rf.i 
where MDP, NP and TC are 
tions for minimum detectab 
noise power and time constant 
tively. 

Thus for an r.f. bandwidt 
and a time constant of 1( 
minimum detectable 
1/3,000 of the receiver noise 
responds to a signal powe 
and to a p 
receiver input of 5 < 10 

This tremendous 
tivity over a 


MDP 


power! 


receiver noise 
incre 


normal radic 
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THE #630 TV RECEIVER remains unmatched for quality and perfor e © © @ RCA designed and developed th s wise price- 
wise © © © The original 10” set retailed at $375.00 © © © Subsequent T\ Ss serve to prove the sacrifice fq y f ® what 

er proof can there be of its superiority than the fact chat it ts the choice of engineers and TV technicians lerewith we OUR BEST 
BL Ys IN TV!—AIl you pay is the price shown ¢ © © Excise taxes have a ly been paid by us 


- CUSTOM-BUILT CABINETS : : FACTORY : =" 


3 LEAL ING STYLES we 





< " . 
oust THIS ‘ 

cab 
ack * ! ‘ amd «a “ 
an alr ed ' FACTORY ¢ 


Super DeLuxe The VOGUE The MANHATTAN The MAYFAIR 


+p | 
mM purer Style, Quality, Price 


31 TUBE Table Model 


TV 
CHASSIS 


#630 SUPER DE LUXE 31-TUBE TV KIT); “°° 
Engineered in strict adherence to the genuine RCA #630 plus $ $1 
added features © © © OPERATES 16” to 21” PICTURE TUBES 35! 

e ¢ ¢ CASCODE TUNER ¢ © «© COSINE YOKE © ¢ «© LARGER 
POWER TRANSFORMER ¢ ¢ © KEYED AGC @# © @ 12” 
SPEAKER © © #®© CONDENSERS and RESISTORS at rated 
capacities and tolerances. You receive a COMPLETE SET OF VOGUE also available for 

PARTS AND TUBES. Everything needed is included, (less CRT 24” or 27” picture tube 

and wire.) You will enjoy building it with “‘LIFE-SIZE easy Hai” 
to follow step-by-step ASSEMBLING INSTRUCTIONS” included H-31”, W-27" D-23”" 


with each KIT. a 
h each KIT Pee $99: .99 $59.44 $53 


MANHATTAN are ; 
Same KIT for 27” and ALL 90° CRT's $110” pe wise”, paw 979.22 “$318 26 


W-25 23 


i "46 Ww 


—— a the ;, —_ 


*630 cetixe TV CHASSIS) (” NATIONALLY KNOWN BRAND PICTURE TUBES 


LICENSED UNDER RCA PATENTS BRAND NEW in Factory Sealed Cartons—With a Full Year Gua 


=e eee IN mee 17’ “saraen$ 9D. 6/2] care OO: 21 | 24. nl 4B 99 2]. ftiand 14: 31 


ed espec noth for us by nationally minized 
' . N ‘ 























wr materi sis to m ake ‘this 
h 


ce oe i oh ha = 0 re Modernize a 7630 or any TV Set — PULSE KEYED AGC IT. 
7 ig ean se eases | STANDARD GASCODE TUNER | [ Sector susnver : 


less CRT.) - ee oe eee | COMPLETE set OF PARTS ‘9. 9 


ylete with tubes ~& eate CAScoDg 
‘pone’ s1407 ‘7 MANUAL ee hae ate inetr ne and s] 5.97 ' - al 
ll 








TV 


#630 Parts in COMPLETE SETS sohetaiion tne. nt oa 


We Also Sell ™ TECH- MASTER TV ws & SOLDER KIT, Step Instruct 
Complete Line of 630-KI screws, nuts, rivets ers, e? ° ” 
& 10 TV CHASSIS. Catalog mailed on an) Vinso ame LP art a Pe TV CONVERSION KIT nm, 
VARIABLE CONTROL KIT, ‘ onvert ANY MAKE TV RECEIVER 
#630 TV BASIC PARTS KITS CARBON RESISTOR KIT, to operate 2 ANY 70° PICTURE TUBE) 
( Funcnen & DRILLED CHASSIS PAN >) w WIREWOUND RESISTOR KIT, COMPLETE SET OF ESSENTIAL PARTS tes 
; matched set of id 70 COSINE DEFLECTION 


RACKET & SHIELD AIT BRACKET AND SHIELD KIT, ‘ 
yioeo & 1.F. Kit s ELECTROLYTIC CONDENSER KIT, é j YOKE & HV FLYBACK TRANSFORMER 


POWER TRANSFORMER 720 |: TUBULAR CONDENSER KIT, aaa 

VERTICAL OUTPUT TRANSFORMER CERAMIC CONDENSER KIT, r $93. Your $ Q] nas soi 

VERTICAL BLOCKING TRANSFORMER MICA CONDENSER KIT, sers priee tructione 
TRANSFORMER 2: by 


COSINE DEFLECTION YOKE ? PARTS For #6§30 Vv SETS Roe J 
ALL for only $99.97 a O68 UPESES | meee CHASSIS PAN, ' 6 -—2l1” TV CONVERSION KIT i 


TV Instructions 
POWER. Th NS ORMER. 6 t ANY MAKE TV RECEIVER 
POWER TRANSFORMER, 7 20116 sanies 
UNIVERSA Picture Tube BRACKET VERTICAL OUTPUT TRANS 10472 fo operate 27” or ANY 90° PICTURE TUBE. 
( MOUNTING VERTICAL BLOCKING TRANS. 817 meheiniis tee or Essent he 
ite All pakomplate - TV FLYBACK TRANS. . pants a 


saun? Pang ding TV FLYBACK TRANS. with / 2\ matched set of y COSINE DEFLECTION 
picture tubes fA ® FOCUS COIL, 470 ohms 20207 YOKE & 18KY FLYBACK TRANSFORMER 


DEFLECTION YOKE, ©: 
TV 90° DEFLECTION YOKE Yo r § 98 
TV FLYBACK TRANS., $3975 - 
SYNCHROLOC TRANSFORMER List pric 

FILTER CHOKE, 62 ohvm: 


WIDTH CONTROL COIL, | 
1ON TRAP BEAM BENDER, 
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Brooks LIFE-SIZE TV INSTRUCTIONS fo, | ) | HINTS FOR BETTER PERFORMANCE 63 Brooks CASCODE MANUAL 


#600 TV Receiver from the original $O.95 al TV receiv lei 25 














90° TV CONVERSION MANUAL, how to convert | 70° TV CONVERSION MANUAL, how to |e G.C. STEP-BY-STEP INSTRUCTIONS 
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sny TV SET to 24”, 27", etc. strating Ba? sny TV SET te et f 
sli-type TV intings post paid y WV SET fo I", 2 50 post 


A 25 


—__—— --# 


BROOKS RADIO & TV CORP. 84 Vesey St., vept.a, New York 7,N.Y. ssx2% 
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Dealers 


PROMOTE 
Plus Profits 





Are you a dealer in television sets? If you are you have already 
spotted the trend toward the two set family. You can promote 
plus profits on the sale of the second set with AMPHENOL Tele- 
Couplers! These small accessories effectively couple two, three or 
four tv sets to a single antenna lead-in. Tele-Couplers are easy 
to sell for they save the customer the expense of an additional 
antenna installation. 

To help you merchandise Tele-Couplers AMPHENOL has pre- 
pared an attractive counter display carton containing 12 Tele- 
Couplers. On your counter this display may help stimulate your 
customers into the purchase of that second tv set! A small folder 
describing the Tele-Couplers is also available—to give additional 
facts and to give additional impetus to your sales of tv and 
AMPHENOL Tele-Couplers 


am 114.088 2 Set Tele-Coupler..........-List $3.75 
114-090 4 Set Tele-Coupler...........List 4.75 


aos 


= » / 


See Your Amphenol Distributor! 


wo 12514, [el 
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of course, gained at the expense of the 
effective bandwidth. Thus, although the 
present equipment has an r.f. band 
width of 1 me, the time constant of the 
circuits after the receiver restrict the 
low-frequency bandwidth to about 0.1 
cycle. Thus, the equipment cannot fo 

low any modulation or change in the 
received power which occurs in a tims 
short compared with 10 second For 
most work with the paraboloid this r« 

sponse time is satisfactory since a radio 
star takes about 15 minutes to pass 
through the aerial beam. If more rapid 
observations are required, the respons¢ 
time can be decreased at the expens: 
of the sensitivity. 


Results 

During the past four years the big 
paraboloid and its receiving equipment 
have been operated at 160 mc and used 
to survey the strip of sky (about 25 
wide) which lies within its field of view 
The survey was made by fixing the 
central mast at some selected angle and 
recording the intensity of the power 
received by the antenna over a period 
of at least 24 hours. When a satisfa 
tory record or series of records had 
been obtained the mast was moved to 
a different angle and the observation 
repeated. This process was continued 
until the whole of the strip of sky had 
been covered. 


etree OOP gs, shunt 


— > 


Tings 


Fig. 9—Recording from faint radio star. 


\ 
— yo 

Fig. 10—Partial recording made during 
passage of Cygnus through aerial beam. 

The results have been used to draw 
a contour map of the intensity of the 
radio waves from the strip. The map 
confirms that the bulk of the radio er 
ergy comes from the Milky Way and it 
also shows, superimposed on the dif 
fuse background of radiation, a number 
of localized sources of radio wave 
which are the so-called radio stars. It 
happens, by a fortunate coincidence, 
that the two brightest radio stars in the 
whole sky lie in the field of view of the 
paraboloid. The brightest is in the con- 
stellation of Cassiopeia. The second 
brightest is in the Swan (Cygnus). 

Fig. 10 shows a section of chart re 
corded during the passage of Cygnu 
through the aerial beam. The larg« 
peak in the center of the record cor 





BUY BY MAIL 
Direct From Manufacturer 


NEW Approved policy... 


eliminates percentages to ‘‘middiemen brings 


SEPTEMBER, 


AND SAVE 


imperial V— 
12-tube 


AM-FM Tuner Kit 


© Band width-200 kc 


@ Tuned RF stage 


@ Frequency Response 
FM-20-20,000 CPS + .50B 
© FM Tuning Range 88-108 mc 
© Sensitivity 5-10 u/v, 20-30 0B 
® iron core tuned |.F. disc trans 
© 6CB6 RF amplifier © 6AB4 mixer 
© 6AB4 oscillator © 6AU6 Ist I.F. amplifier 
®@ 6AU6 2nd |.F. amplifier © 6AU6 Ist limiter 
© 6GAU6 2nd limiter © 6AL5 detector 
© 6C4 cathode follower output © AM tuning range 
530-1650 kc @ Frequency response AM-20-7,500 CPS + 308 
®@ tron core tuned coils throughout ¢ 6BA6 RF amplifier © 6B8E6 converter 
© 6BA6 Ist |.F. amplifier © iN34 
© Chassis dimensions: 944°’ long, 5’ high, 8°’ wide 
Complete kit of parts including tubes, step by step, pic- 
torial and schematic diagrams, less power supply 
Wired and tested extra 
Power Supply —6.3V-4 Amp 
50-60 cycles 


Tuning Eye Kit ........... 
Shipping Weight 10 Ibs 


New V-5 Am Tuner Kit 


190 Volts 55 MA—117V 


crystal diode detector © Tuned RF stage 
$3750 
$10.00 


..$12.00 
$ 2.95 


equipment direct from factory to you for buys that 
can't be beat...anywhere! Approved kits are NOT 
AVAILABLE FROM DISTRIBUTORS OR JOBBERS 


New 
Binaural Twin 
Channel Amplifier 
Kit 
Channel 1 and 2 


Le 
Common to both Chan 


© 2-6F5 Stage Amp 
2-6F5—Voltage Amp 
2-6V6 
1-5Y3 
2-Cathode Ray Output Indicators 

Channe! 


Pi ae 
6 2 © 
000-000 


oe # 


7-Pre Amg 
ist 


Power Amp 

Rectifier Amp 

Hum levels—78 DB below 

full output 

Frequency response each Channe! 
1 0B 40-12,000 CPS 

Maximum power output each 

hannel, 4 Watts 

inputs for Radio, Tape. Cry @ Output, 4-68-16 ohms 

as Ronietenes @ Size 13° Long x 9° Wide x 


mu i 8) High 
$39°5 


Individua Volume 
controls 

individual Bass contro! boost 
Individual Treble contr 


12 08 


Complete kit of parts including AC power supply 
tubes, step by step pictorial and schematic 
diagrams Shigpieg Weight 18 Ibs 


New V-9 Tuner Kit 





THE BINAURAL TWINS 


é 


® Self-contained AC power supply 
® Tuning range 530-1650 k 

© 6BAG6 RF Amplifier : 

® 6BE6 converter 

© 6BA6 Ist IF 

® 6AL5 detector 

ee ue Me 
© 765 selenium rectifier © Sensitivity 5 microvolts 
@ Frequency response 20-20 000 CPS 508 
> 
. 


amplifier 


3 section variable cond. © Tuned RF stage 

ron core tuned coils throughout -¢ Dimensions 934’ x 

Complete kit of parts, including AC power supply, tubes 

step by step - torial and schematic diagrams 
Wired and tested extra 


Tuning Eye Kit 


$2450 
$5.50 


$2.95 
Shipping Weight 9 Ibs 


\/ev/ Push Pull 
6 Watt 
Amplifier Kit 


1-12)5 
1-12St7 


lst stage Amp. 

Phase inverter 
2-12A6-—P.P. Beam Power 
1-5Y3——Rectifier 
1-Cathode Ray Output 
indicator 
Tapped outputs, 4-8-16 ohms 
Volume, Continuously variable 
Chrome plated chassis 

® Bass Control Boost 12 DB © Treble Control Boost 12 0B © Hum level 

78 DB below full output © Frequency response 1.5 DB 20-20,000 CPS 


@ Size 52” high x 642" wide x 11" long 
Complete kit of parts, including AC power supply, tubes, $] 545 


step by step pictorial and schematic diagrams 
Shipping Weight 13 Ibs 


APPROVED 


928 BROADWAY, NEW YORK 10, N.Y. © AL4-7266. 


1955 


Start Your Hi-Fi installation the Economical Way 





elf-contained Af 
ection variable 
Tuning range 88-108 me 
Band width 200 kk 
ensitivity 10 mi 
sned RF stage 


. Power 
7 
. 
. 
7 
. 
® iron core tuned IF disc 
° 
7 
- 
. 
. 
. 


Supply 
mndenser 


rovolts 20 0B 
trar 

6CB6 R.F. amplifier 

6AB4 mixer 

6AB4 oscillator (temp 
AUG Ist |.F. amplifie 
AU6 2nd 1.F. amplifier 

lst limiter 


ompensated 


6AU6 


Complete kit of parts including AC 
tep by step, pictorial and schemat 
Wired and tested extra 
Tuning Eye Kit 

Shipping Weight 10 Ibs 


New 20 Watt 
Williamson Type 
Hi-Fi Amplifier Kit 


New Chicago Kit of transformers 
Chrome plated chassis 

1-65N7--lst stage Ame 
1-65N7—Phase inverter 

2-5881—Push Pull Power Outpu . 
1-5V4G.-Rec 


M Distortion— 1% using 60 and 
3000 cycles sine wave output, at 
Frequer 12 watts indicated 
1 OB © Hum Level 7808 below 
@ Output 4 16 on full output 
@ Volume © Pre Amp, Voltage supply outiet 
Size 15° Long « 9° Wide x 7” Higt 


© On-off power switct : 
power supply tubes, $3955 
c diagrams 

P Wei ight 32 Ibs 


Complete k 


step by ste 


FREE CATALOG AVAILABLE! 


APPROVED ELECTRONIC INSTRUMENT CORP 
926 Broadway, Dept E, New York 10,N. Y 


NAME 
ADDRESS 
city 
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responds to the power fy: 
and the shape of the peal 

the polar diagram of the 

general rise of the cur 

left of the diagram is be: 

¥ a ) after the transit of Cyg1 

C ure crossed the Milky Way, ¢ 
/ ° a ture an asymmetrical app: 

- 


Ee intensity of the radiatior 
or ri by a simple measurement 
of the peal 


Cassiopeia and Cygr 


Replacement \ ceived easily with the bi 


and the record in Fig 


trace of receiver nois¢ 
Headaches: equipment was operating 
gain. The power flux from 
of the two radio stars (Ca 
been measured and f-¢ 
9 X 10 watts per squart 
R ] ; h 2 earth’s surface per cycle of 
eplace with the EST The power received by 
and receiver can be found 
ing this figure by the eff 


" ing area of the antenna i: 
ters and by the bandwidt} 
ceiver in cycle The é 
flux given is for 160 m« 
\ experiment which have bes 
“ gest that the power flux 


inversely with the frequer 


ation from these radio sta 

be constant in intensity and 
The majority of the ra 

much fainter than the tw 


above. Fig. 9 shows a re 
faint radio star (160 tims 
No more worrying after you've completed your replace- Cassiopeia) which ha 
ment jobs that’s the saying of more and more service with the Great Spiral 
men every day because they've switched to OXFORD , = . 
REPLACEMENT SPEAKERS dromeda. This nebula 
tronomers a “galaxy” and 
We GUARANTEE you products that are built to be stars containing perhap 
Mlustrated literature is replacement speakers. We stand behind each and every 000,000) stars at a distance 
available without speaker with a 100% guarantee against any mechanical about 1,000,000 light year 


obligation or electrical defects for one full year tion by radio of this nebu 


at better jobbers! OXFORD Replacement Speakers undergo a rigid in- with the big paraboloid and 
spection to make certain that they are as good or better clusively that radio wave 
than the original speaker. That's why more servicemen ated in other star system 
are switching to OXFORD the replacement speakers | own Milky Way. 
for a better job What are radio stars? 
is no satisfactory answe: 
OXFORD ELECTRIC CORPORATION tion. Some of them, 


responding to the Great 
3911 SOUTH MICHIGAN AVENUE 


CHICAGO 15, ILLINOIS 
EXPORT —ROBURN AGENCIES, NEW YORK CITY 
IN CANADA — ATLAS RADIO CORP. LTD, TORONTO 


in Andromeda, are know: 
by the emission of radio 
distant galaxies. But the 
responsible for this emi 
the radio stars in our ow 
remains a mystery. It 
the radio stars are not a 
PHOTOGRAPHS any common type of 
fact, the only star which |} 
tified as a source of radio w 

RADIO-ELECTRONICS can use good photographs of service benches, sun, Furthermore, searche 
service shops, high-fidelity audio layouts, and any other interesting and scopes have so far reveal 
original radio-electronic devices. majority of cases no visit 
be associated with a rad 
search must be extende: 
that the celestial coordir 
Full information on subject photographed will increase their acceptability. radio stars should be m« 
precisely and that mar 

= stars should be detected. B 
The Editor, RADIO-ELECTRONICS quirements present a ch 
25 West Broadway, New York 7, N. Y. eee og nce —t 
scopes will be pusy for 
come. 








We will pay $6.00 each for good professional photos or equivalent, suit- 
able for reproduction. 
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VEE-D-X 


The most efficient, economical All Channel VHF Pres 


antenna ever developed. Designed for fringe, 
near fringe and difficult signal areas where 
yagis or expensive, bulky arrays have pre 
viously been necessary for good reception. 








Now, at an unbelievably low price, you can 
install a neat appearing, VEE-D-X Performer 


and receive the Best Reception on ALL VHF 
channels. 


Constructed entirely of the finest aluminum, 
the VEE-D-X Performer has new spring lok 
hardware. All elements swing out and per 
manently snap into position. Can be installed 
within minutes—guarantees a lifetime of 
trouble-free-all channel VHF reception 


¢ 

LaPointe ELECTRONICS, INC 
ROCKVILLE. CONN 

Please send specification sheets on the Performer 

lama © DEALER DISTRIBUTOR 

Name 


Address 
City 
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ANTENNA ROTATORS, Tenna 
Kotor modela T-12 (formerly 7 
10) and U-98 (formerly It door 
Improved nehronizatior i Av 
vhf. and as 
u.h.f vhf 
ingle-bay 


ATTIC 


Kotenna, 


ANTENNA, LaPointe 
outdoor design for in- 
with built-in rotator. 
model RO#-12 for 
model RO2-8% for 
(O2-12 5-element 
broadband 
t(O2-83 
antenna 
reflector 


use, 
ailable as 


in-line 
combination of 
for v.h.f. and 
for u.h.f. Both 


array 
in-line 
corner 


er, more sold 
antenna, rotator, 
feet of 


trans 


positive rotatior 
breaking 


mplete kit 
control 
and antenna 
standoff in 
mast 


units 


as co 


netic rotator mec box, 
stronger, self 
Model U-as 

fully automatic 


Manufacturing Co., Antennas 
adjustable mast. Snap-con 


Ohio by 
truction. La Pointe Electron- 
Rockville, Conn 


nism; 
tact 
photo), 
liance 
liane ‘ 


rotor 
mission line 
and supporting 
attach to attic 


wiping cor 0 
deluxe 
lators 


beam 


ics Inc., 
TV ANTENNAS, ¢ 
model 321-A, lightweigt 
num construction 
Element have eamile 


at bracket. All-channel cov 


ANTENNA ROTATOR, CDR 
model AR-22, fully automatic 
version of 7'R-2. Control cabinet, 
i-wire cable, heavily reinforced 
housing for the handles 
150 lbs, mechanical brake with 


motor 


magnetic release, heavy-duty 
ball bearings and _ precision 
gears, and 3 guy-wire lugs 
Cornell-Dubilier Electric Corp., 
South Plainfield, N. J.; Radiart 
Corp., 3455 Vega Ave., Cleve 
land 13, Ohio, 


in vhf. fringe and u.h-f. pri 
mary areas Channel Master 
Corp., I llenville, N y 


2-SET COUPLER, Federal Elee 
tronics Bi-Fi, for TV and FM 
Operates two sets on one ar 
Easily 


MAST INSULATOR, Rohn, 
mits amateur or commercial 
use of No. 30 tower as series 
fed vertical radiators New 
6%%-foot insulator section in- 
stallable in concrete 


per 


attached uses 
nut tern 


tenna 


knurled 


inal 


Printed circuit through 
Federal Electronics Sales, Fed 
eral Eleetronik Bldg Roch between 


ville Centre, N. ¥ tions 
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No. 30 ec- 


tower. 


regular 


some distance up 








LEARN MORE EARN MORE | 
WITH H. G. CISIN’S TV SERVICE BOOKS | 


CD ermnengntydl 1955 TV CONSULTANT! 





par 
CHECKS 
TV CONSULTANT & 


WHAT TO oO 
oo tT. une 


TV Serviceman's Silent Partner—No. L!1......$2 





RCA TV TUBE LOCATION 
GUIDES 


1947-1955 
MODELS 


TV TUBE LOCATOR 


TROVUGLE 
ine 
TION 


INDICAT 
€ LOCA 
evises 


Sch fault 


SPEED SERVICING—No 





1955 TV DOCTOR 
r) ‘ated Guide fer emes rv Trou er 


pos 





BEGINNER'S BEST BUY— 
D5 


PIX SHOW FAULTS—No, G1...$1 No. 





RAPID TV TROUBLE 
SHOOTING METHOD 


LW 1 


TV TROUBLE TRACER 


i I p dir on é Vol 

. No 

TT3) 
’ ‘ 





EACH VOL. 





NOW READY! 
ABC OF COLOR TV 


Explains Color TV in plain everyday lar 





of $5 or 


Color TV —_ RD. ccccces 
With every purchase 
TROUBLE TRACER 


FREE: With every purchase of $8 or over—V 4 TV 


TROUBLE TRACER—plus—H. G. Cisin's New TV TUBE SUBSTI- 
TUTION GUIDE of commonly used TV Tubes. Book alse 


other valuable data on Pix tubes, color coding, et: 


over 


ontair 


If jobber is out of stock send coupon fo: 
H. G. Cisin, Dept. E-34, Amagansett, N.Y. 


Enclosed find $ . RUSH POSTPAID following t 


Li—$2 TT3—5Oc | Ord 8 

Al—$1 TT4—50c FREE TT 
KI—$1 R1—$1 Order $8 or 
G1i—$1 


D5—$1 
Ti—$1 
TT1—50c 
TT2—50c 


ve 
SEND BOT 
BOOKS 


Name 


Address 


= oe oe oe ee oe ee ee oe oe od 


State 
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NEW DEVICES 

Individual insulators rated 7.5 
kv; wet flashover voltage 40 
ky Rohn Manufacturing Co., 
116 Limestone, Bellevue Pe- 


oria, Ill, 


GLOBE-TENNA, Telco 
tronics Mfg. Co., indoor 

u.h.f. TV antenna in forn 
12-inch globe with full-color 


map. Bright brass base. Ro- 
tates to any position for best 
reception, 3-way connector 
lead-in for connecting to 
TV sets Teleo Electronics 
Mfg. Co. (Div. of General Ce- 
ment Mfg. Co.), 919 No. Wells 
St., Chicago 6, Ill. 


FRINGE-AREA ANTENNA, 
Pirie, for weak-signal TV re 

ception Sharp directiy ity, uni- 
lobe pattern on v.h.f. channels, 
high front-to-back ratio, high 


~ 


uniform gain, very high signal 
to-noise ratio. Aluminum and 
construction, 
preassembled Winegard Co. 
3000 Scotten Blvd., Burlington, 
lowa. 


stainless teel 


LOUDSPEAKER SYSTEM, [Pa- 
trician IV, high fidelity 4 way 
unit minimizes intermodulation 
and transient distortion. Three 


balan e to 
room acoustic Electro-Voice, 
Inc., Buchanan, Mich 


controls permit 


PHONO CARTRIDGE, Fen-tone 
B & O Lo-Z, 8-pole 
type of Danish manufacture 
Frequency range flat > db 
20-16,000 cycles, then rises 
gradually to over 20,000 cycles. 


magnetic 
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Tracking force 
5-7 grams; 78 r.p.m., 9-12 
grams. Equivalent stylus mass 
4.5 milligrams for dual and 3.5 
mg for single stylus. Output 
voltage 30 mv at 44 cm/sec; 
d.c. resistance to 530 ohms. Car- 
tridge weight about 14 gram 

No optimum load necessary; 
any resistance greater than 
1000 ohms suitable. — Fenton 
Co., 15 Moore St., New York 4 
N. ¥ 


microgroove, 


2-STATION INTERCOM, RM 
Double Talk model DT-100, in 


mahogany Bakelite cabinet 


Master has 4-inch PM speaker, 


12AT6 voltage amplifier, 50C! 


~~ 


power amplifier with 18 watt 
output, 35W4 rectifier, volume 
control, press-to-talk and on 
off switche Switch on remote 
can be locked in talk position 
for baby itting and similar 
applications Third station 
with pushbutton selector switch 
optional Similar unit, mode 
DT1-100, in ivory cabinet 
Radio Merchandise Sales Inc 
2016 Bronxdale Ave., New Yor} 
62, N. Y 


TRANSCRIPTION TURNTA 
BLE, Collaro 2010, 4 pole, dy 
namically balanced, hum-shielde 
induction motor 33%, 45, 7 
r.p.m. Motor shock-mounted 
Nonmagnetic turntable cast and 
machined; weighs B% lb.; most 
weight ir rim for added fly 
wheel effect; covered with rub 
ber mat Low-mass, nonres« 
nant arm houses crystal car 
tridge with 2 mechanically is« 
lated sapphire turnover sty! 
Response smooth 40 to beyon: 


16,000 evele Model 2010 accor 
modate dises to 16 inche 
Rockbar Corp., 215 E. 37 
New York 16, N. Y. 


TUBE TESTER 
EMC Model 209 


¢... Serviceman’s S 
BEST FRIEND 


“When I'm trying to analyze and correct a circuit TOUGHIE.. . it's 
a great feeling to reach for my EMC Mode! 209 Emission-Type Tube 
Tester and know I'll get fast, absolutely accurate checks for quality, 
shorts, leakage, continuity, and opens on all modern and future 
tubes .. . that new, modern, 3'/,” plastic meter makes quick servic- 
ing easy. You'll like this professional, multi-function instrument 


because it also rejuvenates picture tubes when used with Model 
CRA Picture Tube Adaptor...a unique flexible switching system 
assures that you can test all future types too! Best of all, this 
precision instrument is priced low 

... its handy size (634” x 71/,” 

x 4”) makes it ideal for 4 
home calls.” 


EMC 


* 
MODEL 209 $ 90 
as illustrated in 


immertone metal case) 


In Ook Carrying case 38.50* 
25.90°* 
4.50 


Kit form 


EMC MODEL CRA 
(Picture Tube Adaptor) 


*Complete with plastic-covered, 
detailed instruction book and tube listings. 


Yes, send me full technical information about Mode! 209 and a 
complete catalog of other EMC Instruments RE-9 
CRE ess — 
OCCUPATION. 
COMPANY 
STREET__ 
a — 
ELECTRONIC MEASUREMENTS ConF 


28 APAYETTE STREET 
niw YORK (2 NEW YoR# 


| DErt 170 BROADWAY WN Y 





NEW DEVICES 
14-WATT AMPLIFIER, 


(.hayment 0-148 
cireuitry 

th low 

distortion 


than 


wer ) mp 

110-120-volt 
Sargent-Rayment 
ddle Harbor Re 


Calif 


MIDGET! MICROPHONES, 
h for applicatior 
and low weight a 
Available 
luctance type 


furnished ir 


where 





rectangular 

designed for 

of original 
but available 
technicians and 
Shure Brothers, 2: 
t., Chieago 10, Ill 


776-tN¢ it SCALE V Hp, 

Preciac Developme nt model § 9 

svailable as kit or 

wired VR tube for 

regulation ) 
ay} yf. 


fac smb 
voltage 
voltage range 
00 and 1.000 du 


d.c, and a.c, (separate 5-volt 
a.c, scale). 5 resistance range 
from 0.2 ohm to 1 billion ohn 
Decibels from 20 to 
True zero-center cale for 
aligning FM and TV discrimi 
nators 5-megohm input im 
pedance on da Ww eighs 11 Ib 
Precise Development Corp., 
Oceanside, N ‘ 


REMOTE TY 
fayette 
25, permite 
disturbing others 
lent for hard-of-hearing per 

who can adjust volume 
level to their needs On off 
switch, volume control and jacks 


134 


LISTENER, La 
Silent Viewer Model MS 
listening without 


Also excel 


sone 


(Continued) 


r , headphone vid 
th 20-foot cable Supplied 
with one pair of headphone 
additional pair ible at ex 
ra cost Lafleyette Radio, Dept. 
J. 100 6th Ave., New York, N. Y 


’ 


dels for master 


TV AMPLIFIERS, 
M antenna 
nstallations and for 


and distribution ervice in 


repeater 
community systems Sroad 

distribution 
with 


amplifiers 


and repeaters choice of 


low band only, high band only 
or full coverage of channels 
2 to 13 with built-in cable-loss 
equalizers Dual 

provided for syste 
than 
Transvision Ine., 460 
Ave., New Rochelle, N 


outputs are 
requiring 
one main line 


North 


more 


TUBE ADAPTERS, 


erted it vacuum-tube 


Adapter, in 
socket, 
integral part of circuit 
Test point for voltage, resist 
ance measurement Removing 
rod breaks circuit allowing 
component or meter insertion, 


become 


Color-coded terminals; com 


A L Prod- 


pact; no soldering 
ucts, Kearny, N 


Astron Series X 
high-voltage types. Operate up 
to 150°C without derating, up 
to 200°C with proper derating 
and adjustment, as well as from 

65° without derating. Charac- 
teristics due to combination of 
Mylar and other dielectric ma- 
terials including a solid polyes 
terimpregnant. Available in wide 
range of hermetically 
tubular, metal and bathtub 
with glass-to-metal clo- 
sure. Excellent radio-frequency 


CAPACITORS, 


sealed 


Cases 


> 
we 
— 


and retrace characteristics 
Astron Corp., 255 Grant Ave 
Fast Newark, N. J 


CONNECTORS, 


applications. 


printed-circuit 
10, 18, 22, 28 





. LEARN PRACTICAL RADIO 


* Construction, Servicing, Theory 09 

> At Home With New Deluxe 1956 $ 

© Progressive Radio “Edu-Kit” 192 
Build 15 Receiver, 

Code Oscillator, 

Transmitter, 


Signal Tracer 
Circuits 


qiing 


$ 


Complete 


RADIO 


@ ATTRACTIVELY GIFT PACKED 
@ FREE SOLDERING IRON 
@ NO ADDITIONAL PARTS 
NEEDED 
@ EXCELLENT BACKGROUND FOR TV 
@ 30 DAY MONEY-BACK GUARANTEE 
@ SCHOOL INQUIRIES INVITED 
@ ABSOLUTELY NO KNOWLEDGE OF RADIO NE NECESSARY 
@ LEARN HIGH FIDELITY 


WHAT THE “EDU-KIT" OFFERS You 


ndamental bac herour 


iv siinowis oiava 


IWOH 


Our sed to provide a f 
the basic ots o 10 Theory and Cor 
" know ledge of basic Radio Princ 
and Audio AY mop iitic on 

tify Rad ° sym bols and Diagrams 
at 


>» Tranem issror 


HiIM 


Receptior 
Vou 

radios 

how to 


layou 


w t ryvice and . 
ing for 6.C.C. Novice License 


receive @ practical basic education ir 


you pay 


_ THE KIT FOR EVERYONE 


Ras! o Gee u Kit 
Re " 


ZHI 


was spe imeaity prepared 
Kit has bee « 
' y that y 


Weed by many Radio s 
y Armed Forces Persor 


> inetructor 
identified by 


Every step invoived in building these sets 


© Progressive Radio comes complete with inetr 


ns are arranged 
ssior 


ZJAISSIUONOUd 


Ooiaqva 


ese 
For use in hav 210 380 Volt Source 
210.250 V. AC/DC operation is available 


THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLETE 


You will receive every part necessary to build 16 different radix 
The Edu-Kit'’ contai es. tube sockets, variable. electro! 
resistors, t ‘ coils tubing 
or solder imets 


condensers hardware 


included. These parts are 
vy item soldering iron 
Complete, easy-to-foilow 
* are guaranteed, brand new. carefully selected 
Pi t'’ now contains lessons for servicing 
instructions, quizzes, High Fidelity 


ao 
> 
“ 
“ 
ae 
a 
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a 
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ae 
=z 
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= 
aw 
z 
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i 
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a 
of 
a 
z 
os 
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add: tion ry 
Progressive Signal Tracer, €.C.C 


TROUBLE-SHOOTING LESSONS 


Trouble-shooting and © servicing 
and repa 
You reeeiv 
While you are 


AINA GG, 


are incituded. You will tearn tf 


many a repair job for your neighbors and friends, and charge fee 
far exceed the small cost of the ‘“Edu-Kit Here is your opport 
radio quickly and easily, and have others pay for it 


ELECTRICAL & RADIO TESTER @ ELECTRIC SOLDERING IRON 
®TVBOOK e@QUIZZES e@HI-FIGUIDE 
@FREE ranapecannieea SERVICE 
j . Ave 
ee ee ee ee ee ee 
MAIL | AY rders ed same cay rece 
MM ” ’ je ALL FRE QA 
Send ‘‘Edu-Kit" Postpaid. | enclose full payment of $19.95 ( JS 
Send ‘'Edu-Kit"’ Postpaid. | enclose full payment of $20.95 (Outside U S.A 
210-250 V. Foreign Line Voltage Adapter for * Edu-Kit $2.5 
Send ‘‘Edu-Kit'’ C.O.D. | will pay $19.95 plus postage (U.S.A 
| wish additional information describing “‘Edu-Kit No Obligat 
Send me FREE Radio-TV Servicing Literature. No Obligation 


TIVA 


“MAIL TODAY. 
AVY@aol 


5. A. only 


+ 


sme 


* 


PROGRESSIVE “EDU-KITS” INC. \ 
8 497 UNION AVE., RM. 108-G, PROGRESSIVE BLDG., BROOKLYN 11, N.Y 
-— oo oe ee ee ee ee ee ee ee ee oe oe ee ee ee ee ee ee ee oe 
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NEW DEVICES 


or 44 gold-plated phosphor 
bronze or 
Current rating, 5 amp. Polar 
ized by deleting one or more 
contact 
P, O. Box 75, Li 


Station, Los 


neoln He ghts 


PLUG-IN TUBULARS, type BC, 
phenolic-cased paper units 
printed-circuit 
Iwo parallel-lead wire 
inals brought out from 


capac itor, 
plugged directly into printed 
circuits and dip-soldered 
Cornell-Dubilier Electric Corp., 
South Plainfield, N. J. 


TUNER CLEANER, Electronic 
Chemical Tuner-Tonic for clean 
ing, lubricating, 
tuners, including 
Nontoxic and 


restoring old 
wafer type 


harm insulation or 
precious metals, nor attack 
plastics Does not affect capaci 
tance, inductance or resistance 
of components Electronic 
Chemical Corp., 815 Communi- 
paw Ave., Jersey City, N. J 


will not 


SELENIUM RECTIFIERS, Fed 
eral Telephone & Radio, 3 ter- 
minal types: square-tipped for 
printed-circuit boards up to 
1/16-inch thick; tapered for 
boards up to ‘ inch; snap-in 
for places where board is sub- 


vibration or may 
oldering. Rz 
ings up to 150 ma and for line 
inputs up to 175 volts 
Components Division, 
Telephone & Radio Co., 
Kingsland Road, Clifton 


ject to 
inverted before 


FUSE HOLDERS, Littelfuse LC, 
accept only correct size Littel 
fuse LC fuses. Different lengths 
of fuses and different widths 
of bayonet locking tabs make 
insertion of wrong LC fuses 


All specifications given on these pages ore from manufacturers’ 


SEPTEMBER, 1955 


beryllium contacts. 


Cannon Electric Co., 


Angeles 31, Calif. 


applications, 


spaced fixed distance, 


nonflammable, 


(Continued) 


J 


my 


For example 
4 f 1.25 inches 
with 0.115 to 0.120 width 
It holder accepts only slo-bl 
fuses between % and 1% amy 
LC fuses not replaceable with 
regular type Littelfuse, Inc 
1865 Miner St., Des Plaines, II 


STURDY CAPACITORS, Pyre 
mid Glasseal types, withstand 
mechanical sho k, vibra 
high ac 
1 dielectric type 
Compression type glass-te 
metal solder-seal termina 


evere 
tion and 
celeration. Soli 


stresses of 


aa . 


4 


work lo 
operating conditior 
from .OO1 te 


will not rotate nor 
under an 
Capacitor value 
1.0 wf with d.c. voltage range 
of 100 to 600. Both inserted tal 
and extended foil Pyramid 
Electric Co., 1445 Hudson Blvd 
North Bergen, N. J 


MICROPHONES, 
crophone Co., for use with tape 
recorders. Low-cost, high-qual 
ity units are small (3% x 2% 

inch) and light (2 ounces) 
Crystal type has response 100 
7,000 cycles, output 55 db 
Ceramic type has response 100 
6,000, output 62 db. Omnidi 
rectional American Micro- 
phone Co., 370 South Fair Oal 
Ave., Pasadena, Calif. 


American M 


MATCHING CABINETS, Stand 
ard Wood I’roducta, for speaker 
stand te 
apart as des 


and audio equipment 
gether or 
High-grade inch select-grair 
stock; authentically styled 
carefully hand-rubbed, Vode 
00A acoustic cabinet T-braced 
Kimsul-padded vented for 
smooth low-frequency respons¢ 


ired 


down to 30 e N0E equit 
ment cabinet; universal mount 
ent to accommodate 
any combination of electror 
equipment open design § fé 
ventilation and convection coo 
ing. In fruitwood or mahogany) 
ro gg Wood Products, 47 W 
3d St., New York 23, N. Y. en! 


ny arrange! 


dota 


HOME STUDY COURSE 
trains you in the “why” and ‘‘how”’ 


of Color TV Servicing 


Study Color Television Servicing from the very source 
of the latest, up-to-the-minute Color TV develop- 
ments. Train under the direction of men who are 
experts in this field. Take advantage of the big future 
in Color TV through RCA Institutes’ Home Study 
Course, which covers all phases of Color Servicing 
It is a practical down-to-earth course it 
theory as well as how-to-do-it TV servicing techniques 

This color television course was planned and de- 
veloped through the efforts of instructors of RCA 
Institutes, engineers of RCA Laboratories and train- 
ing specialists of RCA Service Company. You get 
the benefit of years of RCA research and development 
in color television. 

Because of its highly specialized nature, this course 
is offered only to those already experienced in radio- 
television servicing. Color TV Servicing will open the 
door to the big opportunity you've always hoped for. 
Find out how easy it is to cash in on Color TV 


basic color 


) SEND FOR FREE BOOKLET 
N NO SALESMEN WILL CALL 


RCA iesTrTuTEs, Inc. 


& SERVICE OF RADIO CORPORATION of AMERICA 
250 WEST FOURTH STREET NEW YORK 14, .Y. 


DEPT. RE-9-55 


Without obligation on my part, please send 
me a copy of your booklet on the Home 
Study Course in Color TV Servicing 


NAME 





ADDRESS 





CITY 








it's q snap!” with laboratory tested 
kitts by ARKAY 








Arkay FL-10 High Fidelity Amplifier Pre-Amp Kit; 
nity yuplea 
pusnou iz 
watt utput 
f re 
ib 
ps 
with extreme 
y low IM and 
Harmor 0 


nput selecto ' d equalizer 
loudne bass ana tre ntrols tapped 
putput, extremely 

enciosed no cabinet pr 


bie, brilliant aud 


Arhay Model G52 2 Band AC/OC Radio receiver 
Kit. Broadcast 
550-1700% 
and hort 

wave 6 | Brn 
bands super 
heterodyne 

revit of mod 
ern design 

special tone 
chamber tor 

yim st real 

m in listening; mag 
ated by pilot light whe 
functional et 


Artay Model 162% 


broadcast 
590.1 700k 
short wave 
6 lean 
heterodyne 
sit operated 
from # long life 
1000 hour) battery ps ndsome cabinet 
with slide rule dia tery Gra 


minia 
ture tubes throu $19.95 


Arkay Mode! SSE superheterodyne receiver Kit 


esigne especially 


os well 
nai, 5 tube 
adio with 
op antenna 


q 
the beginner 
at na 


t abinet 

Arhay Kits 

jetaited 

with exclu 

‘ tye Gram 

technique for simple assembly $14.95 


Arkay 244 3-way 2 band portable receiver Kit 
foreign Band of 6 l4e broadcast band $50 
1600hk¢ ence 
ent tor beach 
Oo camping; in 
joors of out 
foreign stations 
mar on semi 
airplane dial 
housed in hand 
some leather 
ette cabinet 
superheterodyne 
ivcult with low battery drain tubes. $24.95 


« 


Arkay =DWIOP Jeway portable receiver fit 
4 tow baettery-drain miniature tubes in an 
efficient superheterodyne rcuit of ex 
treme sensitivity; AC, OC, and battery opera 

tion for utmost 


convenience 
selenium = recti 
fer tor instan 
taneous opera 
tion on AC of 
or 2? tone at 
tractive plastic 
abinet, Built in 
oop antenna 
sie9s 





menters Kit. 1( cts to a 


Arkay Mode! 7120 3 Band Radic nciude vad receiver, a 

Sessteer Kit. Frequency range 550k amp ee ‘ mo oscillator _ ode ore Arkay Mode! 812 Baffie Kit 
lémc in 3 bands; police, fire, ama yscil fr, home broadcast 
teur and foreign stations; slide rule relay, photo cell 

dial; special tone control and phonc 1 electron timer. ele 
switch on front cabinet; 6" speaker ro parr rcuitry the 
quality throughout; latest transform ora al $13.95 
erless design $25.75 


Arkay Model 10-1 Electronic Experi 


pedance type for 12 peake 
size abinet exact t 
expensive commercial 
giving excellent full f 
response; enclosur 

tuned; this unit 

mounted on Hollyw 

by anyone with hammer 
finished 














SPECIALS FOR SEPTEMBER! 


FM-AM Tuner Kit Featuring 
7 cirevit plus selenium rec- 
includes ate mixer and 
3 a tuned 


<p 
image rejection —30db minimum 
Hum Level — — 650d. 
AFC contro! and defeat. $24.95 


FM—only kit available $16.95 


¢emmm eme ee ce  e e we 
Radio Kits inc. Dept. 9-8 
120 Cedar St. N.Y. N.Y 
Gentlemen 


Please send me samy 
Enclosed is 10¢ 


of Arkay Kits 


Arkay invites you te see for yourself — 
how e 


le it is te construct these fine 


Pictorial Exploded views jliustr above Address 
(Medel JWIOP Portable Radio) will be sent o_ -_ 
fer just 10¢ (te cover postage and handling) y 2 


1 
! 
! 
! 
! 
Please send me Free maste ’ I 
i 
! 
i 
! 
' 
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RADIO KITS INC. 


DEPT. 9R 120 CEDAR ST., N.Y. C. 
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New ADDITIONAL 1955 TV Volume 
LARGE MANUAL COVERS NEWEST 1955 TV SETS 


EARLIER TV VOLUMES STILL SOLD AT ONLY $3 
AMAZING BARGAIN ALL NEEDED TV DATA 


1955 TV : TV 
scoop of the y« Cover all sets of all im 
1955 TV 


Supreme twu the 


portant make ew ADDI 
volume giv 
Your price 
only $3. 
tition. Each pri 
has a whole ve 
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hints, changes 
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these low priced manuals. 
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iNEW TUBES AND TRANSISTORS (C 


combined with very low dyr 


ince in the breakdown res 


OT a Be as 
)/ TM ee 


The diode (see photo) 


6556, Nave a pe 


Ti 


tion rating of 150 mw at 
10 mw at an ambient temp 
160° C Maximum avera 
forward current range 
125 ma at 25° C. Maxin 
current is 0.1 wa at l Vv 
The new diodes are expect 
wide application wherever 


need to stabilize accurate 


YOUR REPUTATION fm 


Just released by RCA 
(see photo), cadmium 
conductive cell of the he 
Designated as the 6694, tl 
| tures high luminous sensit 
on a | AM @_ @_) antenna low dark current, extremely 
ad ground noise and signal out; 
* 
For Color as well as Black and White oon cage ge ibe 
Proved in hurricanes Carol, Edna and Hazel substantially affected by w 
along the East Coast and in many storm 
areas last year, the Taco spring-loaded 
assembly is recognized by the trade as the 


most rugged construction employed in any aa ty 
antenna — at any price! Both Trapper and . ox RCA 

Super Trapper are high-gain, broad-band 

antennas, unexcelled in gain across the 

entire VHF band. These antennas provide 

phenomenal picture clarity — combined with 


the most compact and streamlined design. 


Get the facts on these two great antennas 3 pe TRAPPER 
r in operating temperat e 
Upe. e 1 operating tempe ul bE 


today. Write or see your Taco distributor. 
Because of its tiny 


sensitivity, the 6694 is espe 


WORLD LEADER IN ful in light applications wher« 


tiny photosensitive devic« 
TV ANTENNA DESIGN . in light-controlled relay 
and light meters for m« 
brightness of small lun 
iIt can also be used in X 
|measurements. 

The spectral response 
covers the visible range 
3,500 to 5,500 angstrom 
response occurring at about 


The frequency response of 
The Teco trep® provides the means whereby stream APPER falls off with increase ir 
» « it FO 


lined Trappers outperform bedspring type antennas © 1955 *U.S. Pat No. 2,705,283 Its upper limit is abou 


f 























S wider response is obtaine: 
TECHNICAL APPLIANCE CORPORATION + SHERBURNE. N. Y. fee thew gp eee with low 
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AUTOMATIC 

Hours week-end WAS or 
W AZ contest or sweepstakes is over the 
average CW operator is pretty tired of 
pounding the key. This is particularly 
true when he sends a lot of long direc- 
tional CQ’s This type of 
can be much less tiring if 


before a 


operating 
you follow 


FROM RECORDER OUTPUT 


6J5,6C5 


OR EQuiv 


+DC FOR RY2 


the lead of G2NS and tape re 
corder as an automatic keyer for call 
ing. Calls such as CQ DX, CQ Nevada, 
CQ SS and the like are sent on a code 
oscillator and 


use a 


recorded on selected sec- 
tions of the tape so they can be played 
back into the automatic keyer. 

The 


tem 


diagram shows the keying sys- 
The Short 
(London, England). 

The signal from the recorder is taken 
from the winding and fed 
into the grid of a 6J5 or similar triode 
used trigger tube. Transformer 
T can be an intercom input or single 
output type with a primary of 
20,000 Output 


described in Wave 


Maga zine 
voice coil 
as a 


ended 


about ohms. trans- 





CW KEYER 
formers should be connected in reverse 
with the high-impedance winding feed 
ing the grid. The 
the cathode circuit 


variable 

set 
biased close to cutoff and RY1 does not 
The germanium diode 
the keyed tone and develops a 


resistor in 
so the tube 1 
close. rectines 
positive 
RECEIVING ANT 

oo [ RECEIVER 











This 


perates 


the 
RY2 


voltage on the grid 
plate current and 
is a d.p.d.t. keying 
The receiver 
break-in 
ground connection 
r.f. gain control (R2) and inserting 
an auxiliary contro! (R1) of the 
shown. RI limit 
strength of the transmitter 
convenient level for monitoring 
When the keyin 
either with the key o 


? 


increases 
RY1. 

relay. 
circuit 18 for 
the 


receiver "3 


modified 
operation by removing 


from the 


ame 
the 


to a 


resistance, as 
signal 
relay is operated, 
automatic keyer, 
contacts 2 and 3 the 
ground and antenna terminals, 5 
6 open to lower the set’ 
4 and 5 close to ke 


receiver’ 
and 
and 


hort 


sensitivity 
the v.f.o. 


IMPULSE NOISE GENERATOR 


and 
home experimenters need an inexpensive 
ignition type impulse noise 
for testing noise limiters and checking 
noise-immunity characteristics of vari 
ous TV syne This 
spark type generator 

scribed in 
(London, England). 


In many instances laboratories 


source of 


circuits. simple 


noise was de 
Electronic 


The 


iD ngineering 


generator in 


a) wow, 


xxx) 
VVVUUY 


| 


Fig. 1 consists of an a.c. 
TV high-voltage 
delivering about 5 kv, a 
voltage charging « 
able spark gap ma 
modified as in Fig. 2 
the screw varie 
down voltage fron 
volts. 


type 
tran 


sc Ope or 
forme! 
500-uef high 


acitor Vari 


wer 


and a 
park plug 
The setting of 

gap and break 

1,000 to 3,000 


from a 


bout 


68 
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WANT POWER 6 VERSATILITY? 


FOLLOW THE 
LEADER... 


$29.95 


Wired 
$38.95 


6V & 12V BATTERY 
ELIMINATOR & CHARGER ‘1050 


© operates 6V and 12V auto radi 
icing and sales de tion 
charges 6V and 12V st ige 
Batteries 
operates mobile ar rine 
transmitters, boat ht ele 
projection and other equi 
SPECIFICATIONS 
6-Volt range: 0-8V ip to 20 Amp.) 
12-Volt range: 0-16V (up to 10 Amp.) 
variac-type transi! er tor continu 
ously variable tage adjustment 
reads volts and peres at same time 
on 2 separate meté« 
¢ Transformer pr ry 
fully protected 


s for serv- 
and Edison 


receivers, 
tric trains, 


nent 


and 


secondary 


In stock at 
world. Write 
Prices 5% 


‘GL 


local jobbers throughout the 
for tree Catalog CG-9 

higher on West Coovs 

84 Withers Street 
Brooklyn 11, N.Y 


COYNE 


IN SPARE TIME 
AT HOME 


(jl \ | 1) 
SERY\ ; part or full 
time | , for 
train 
SEND COUPON FOR FREE BOOK 
END 


a 
MI ; 
TION ro 


6. W. COOKE, Pre 


FOUNDED 1889 


A TECHNICAL TRADE INSTITUTE OPERATED HOT FOR PROFIT 
$00 S. Pauline Dept. 15-HTt Chicage 12, Hines 

‘ 

g COYNE ELECTRICAL SCHOO! 

lelevision Home Trainir ‘b 


1500S. Pauline St aot I 





RADIO-ELECTRONIC CIRCUITS 


When the gap is at maximum, the 
capacitor takes longer to charge to the 


gap’s breakdown voltage and the fre 
quency of the noise pulses is relatively 
low—as when an automobile is idling 
Opening the switch cuts in a 0.7-henry 


a | 
inductor. This causes damped oscilla f ; 
tions that produce a chain of lesse 
amplitude pulses after each main ark 
discharge a tightly shielded box wit} 
The generator should be enclose cord entering through suital 
UNUSUAL FM-AM DETECTOR 
A TV set designed for universal is set to FM, the 120,000-ohn 
a qu reception of European TV stations i is shorted out by S1, the FM 
necessarily complicated because of the detected and a d.c. voltage 


differences in bandwidth tandard to the a.g.c. line. When the 
number of lines, video modulation thrown to AM, the ratio 
polarity and sound transmission The inbalanced to the point th 


+ MA tee 


# / 
CUM HE NM. 


2-SPEED 12” 
TURNTABLES 
by REK-O-KUT 





| diagram shows the sound detect handle an AM signal. The 
a Philips multistandard receive , diode limits impulse type 1 
scribed in La Radio-Télévision To exceeds the level of 100 
feasionnelle (Paris) Experimenters will probab 
Vi and V2 are in a ratio detector to adapt this circuit to 
circuit for FM signals. When the switch 150-175-me inexpensive FM 


AUDIO SQUELCH FOR SUPERREGENERATOR 


The August, 1954, issue contained an equivalent—is run wide oper 
a” Australian codan circuit for automati ample hiss voltage to operate 
Model L-34 for 45 and 33% rpm records band scanning with a 2-meter super trol tube. A portion of the aud 
revenerative receiver I modified this age is tapped off and fed to the d 
NE circuit for use as an audio squelen for of the 6AT6 control tube th: ‘ 
Andt Q W short-range superregenerators used on Ol-wf capacitor and 22,000-ohr 
emergency and CD frequenc‘e sistor. This voltage is rectified t 
Model L-37 for 78 and 33% rpm records The first a.f. amplifier—a 6 vide a negative bias voltages 
triode grid. The bias voltage 
by R1-C1 a short time constant 
When no signal is coming 
hiss from the superregenerat 
enough to develop sufficient 
6AT6 triode to hold the re 
so the speaker voice coll 
When a carrier is tuned ir 
tive bias drops and the 
and RY2) operate to remo. 
from across the speaker 
When the carrier is mod 


= ; bias voltage varies at ar 
¢ gS { because of the short time « 
49g y . RY { RY1 chatter However f 
, closed because of the long tir 


Oo ad b e ~f capac 
SEE THEM BOTH formed by the 100-sf capa 


a resistance of the coil. The 
ND DEALER , of RY2 and the capacitor 
selected to hold in dur 
pauses in speech. R2 i 
positive action of RY2 whil 
current to the manufacture 
—Richard G Strippel 


or write for complete details to Dept. LJ-13 


REK-O-KUT COMPANY 
38-01 Queens Bivd., Long tslend City 1, N.Y 
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RADIO-ELECTRONIC CIRCUITS (Continued) 
LOSS-TYPE MODULATOR 


Sometimes a signal is 
needed for a test or experiment when 


modulated-signal 


modulated 


generator 1s not 
available. This device provide 
means for using one ordinary ignal 
generator to modulate the signal from 
another 


readily 


Construction i imple and 
most of the parts needed could be found 


in an experimenter’ inkbox 


VW 





This is a loss-type modulator. Fig. 1 
hows the principle used. Essentially, it 

a T-attenuator in which the shunt 
resistor (R), is varied by the modulat 
ing signal. Thus the attenuation is 
varied and with it the level of output 
from the modulator, which is what i 
desired 





Fig 2 shows the ac tually 
used. The controlled resistance is a 
germanium diode (a Transistor Prod 
ucts X-18 was used; other types, such 
as 1N34 are also suitable). The carrier 
and modulating signals are both applied 
to the diode, the modulating signal con- 
trolling the resistance it offers to the 
carrier signal. Capacitors Cl and C2 
block the modulating signal from the 
carrier channel, while the choke blocks 
the carrier frequency from the modu 
lating signal channel. The diode’s rec- 
tifing action charges C3 to a voltage 
that depends on the setting of potenti- 
ometer R. Thus, by controlling the point 
about which the diode operates, R con 
trols the modulation. The values shown 
are for a 50-ke carrier. If the carrier 
frequency were around 500 ke or higher, 
as would be more usual, Cl, C2 and the 
choke could be reduced say to one-tenth 
the indicated value. 


cireult 


In operation, the carrier signal is set 
at the desired level and the modulating 
ignal is adjusted, along with R, to give 
the desired amount of modulation. It 
is helpful to observe the modulated out 
put on an oscilloscope during adjust 
ment. This device does not produc: 
really high-quality modulation, but the 
result is still acceptable for many test 
purposes 

For convenience, the circuit was built 
in a Bud HB-1621 Handi-Bor and 
equipped with three terminal post pairs 
(Millen 37222) for the inputs and out 
puts.—H. L. Armstrong END 
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Hi-Fi and Hi-Price aren ‘t Siamese Twins 


THE NEW ImporRTED 7ertone™® 1s our to PROVE THIS 
TO YOU. NOW YOU CAN GET PROFESSIONAL FEATURES YOU 
ALWAYS WANTED — AT PRICES YOU WILL GLADLY PAY. 


SEE THIS “BEST VALUE” SELECTION OF DANISH, ENGLISH AND W. GERMAN 
HI-Fi EQUIPMENT AT THE CHICAGO HIGH FIDELITY SHOW SEPTEMBER 30- 
OCTOBER 2, ROOM 709 and THE NEW YORK AUDIO FAIR OCTOBER 13-16, 
ROOM 502, OR CONTACT YOUR AUDIO DISTRIBUTOR 


wy 
RE RECORD CHANGERS ARE PREFERRED BY OVER 85 
Fhnpataum Limes CONTINENTAL HI-Fl MANUFACTURERS 
A truly mechanical brain, plays any odd size re it 
© Long professional type pick-us Ww 
standards ¢ World's best shaded 4 e 
spring suspension double chass 
acoustic feedback « Muting switch « Auto 
long for changer and short for manu 
features and models. 


OF THE 


Audiophile Net $59.50 
45 RPM Automatic Spindle (ADD.) Net $3.50 


w Jentone Bs 350 LO-Z PROFESSIONAL MAGNETIC CanTennes 


ae on any load over 1000 ohms ¢ 30 mV/4.4 cm/sec 
8-poles e Highest 5x10-4 cm/dyne lateral compliance « Rest 
16,000 cps fiat + 2 db then gradually rising to over 20,000 cy 





Audiophile Net: 
B&O Reversible, Silver Label (2 sapphire jewels 
B&O Reversible, Gold Label (1 diamond, 1 sapphire 
B&O Single, Silver Label (1 sapphire jewel) 
B&O Single, Gold Label (1 diamond jewel) 





THE NEW MINIATURE Je7Yone BLUE RIBBON STUDIO TYPE 
VELOCITY MICROPHONES. TRULY PROFESSIONAL MIKES AY 


vr, 
/ INCOMPARABLE LOW PRICES 
| “RESLO"' DUAL IMPEDANCE MIKES PROPER impPt 
PLUGGING IN PROPER CABLE. « Shockproof 1 
ribbon with no audible resonance. *« Response 3 
e Bi-directional pattern easily changed to direct 
use of internal pads. « Triple biast screening. « 


FECTED BY 


*B&0"-50 A BI-DIRECTIONAL MIKE WITH CHARACTERIST SIMILAR 7 
THE RESLO BUT WITH EVEN GREATER SENSITIVITY. INSTEAD OF PADS 
Bac IT HAS A 3-WAY SWITCH: “‘T" (Close talk); “M Y and *"( " 


SYMPHONY 


CELESTE Resio ‘‘Celeste’’ 30/50 ohms and Hi-Z with muting switch 
Res Symphony" 250/600 ohms (no muting switch 
B&0-50 50 ohms impedance 


Fen-tone worex xs tare veck 


Driven by three AC motors. © 7¥2 ips speed, dual tracks. « 3% ips con 
version pulley available. « Ali-electrical push-button switching and 
braking. ¢ Frequency response better than 50 — 10,000 cps. « WOW and 
FLUTTER less than .3° Audiophile Net: $59.50 


Fer-tone TPR-1 TAPE PREAMPLIFIER 


Bias frequency 50 — 60 kc, adjustable. « Signa! to noise ratio: better 
than — 55 S. © Power supply on separate chassis. © High impedance 


Audiophile Net $48.95 
Audiophile Net $48.95 
Audiophile Net $48.95 





(1 volt) — 
udiophile Net: $39.50 — In prefabricated kit form: $34.50 
THE NEW LARGE MOTEK K? 2-SPEED UNIT WILL SOON BE AVAILABLE ALSO 





Fen-tone “BRENELL” Hi-Fi TAPE DECK 


A FOOLPROOF 3-SPEED UNIT FOR LIFETIME USE 
** Three speeds 1% ips yi 15 ips 
e Frequency Response: 50-6500 50-12000 30-15000 
© Playing Time 2 hours 1 hour Vo hour 
© Three independent AC motors, « Dual tracks Positive 
interlock of all switching and braking mechanisn jing automatic 
inch-roller and pressure pad assembly. © Instantane mechanical 
faking. « Simple two-knob operation: The left for ‘ ward" and 
“Rewind” (within 45 seconds); the right for ‘Record/Playback’’ and 
“Off.” © WOW and FLUTTER less than 2 e High fidelity heads have 
hum-free operation. Hi-Z Record/Playback head with adjustat mutt fea 
corded tapes. ¢ Heavy Duraluminum base plate 15” « 11 « Highest quality 
Audiophile Net $79.50 


mumetal shields for 
for all makes of pre 
precision workmans! 


ATTENTION PRERECORDED TAPE USERS: —- — 


Our PRO-2 Hi-Fi Pre-amplifier for Motek and Breneli decks featuring 
3 independent equ \ization curves is now also available 





All prices slightly higher on the West Coast 


15 MOORE STREET 
NEW YORK 4, N. Y,. 


FENTON COMPANY 








NEW RIDER BOOKS 


i everyone interested in Electronics 
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“PICTURE BOOK OF TV TROUBLES” 


a Pilotune 
to 


hai f 
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“Handbook of 630-type TV RECEIVERS” 
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These books are sold by 
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QUESTION BOX (Continued) 
The job is greatly simplified and fila- 


ment batteries are less expensive and 


much easier to obtain. Components en- 
closed in dashed lines are added to the 
et. A half-wave a.c.-operated supply 
replaces the vibrator and its trans- 
former. The output of the charging 
circuit is filtered and used to light the 
filaments for a.c. operation. 

The vibrator, vibrator transformer 
battery must be 
to make room for the new components 
and dry batteries. Study the three 
circuit, three-position ON—OFF—CHARGE 
switch and remove all leads from S1-b, 
Sl-c and from the CHARGE (now BAT- 
rERY) position of Sl-a 

Disconnect the lead from the center 
tap on the vibrator transformer sec- 
ondary and connect it to the arm of 
Sl-b. Remove the vibrator 
former and install a 115-volt power 
transformer and rectifier connected as 
in box A. Connect the primaries of 
the power and charger transformers 
in parallel. Connect the positive side 
of the half-wave rectifier to the ON 
contact of Sl-b and a connector for 
the positive B battery terminal to the 
BATTERY terminal of Sl-b. This com- 
pletes the new B plus circuit. 

Install and wire the low-voltage filter 
enclosed in box B Connect the ON 
contact of Sli-c to the output of the 
filter and the BATTERY 
lead for the positive terminal of the 
1.5-volt A battery. 

Run a lead from the positive charg 
ing-cable connector or from the tap on 
the charger transformer to the choke 
in the low-voltage filter. This choke 
is made by winding as many turns of 
No. 22 enameled wire as possible on 
the core of an old a.c.—d.c. type filte: 
choke. Remove the three 7.5-ohm fila- 
ment dropping resistors and run a lead 
from the arm of Sl-c to pin 7 on each 
tube socket. This completes the fila- 
ment-circuit modifications. 

The filament voltage 
justed before operating the set on a.c. 
Remove the tubes from the sockets and 
temporarily connect a 5.6-ohm 1-watt 
resistor from the arm of Sl-c or pin 7 
of one socket to ground. Adjust the 
j-ohm variable resistor for exactly 1.5 
5.6-ohm unit. Remove 
this resistor and replace the tubes. 


GOLDEN EAR AMPLIFIER 


An Acrosound TO-300 output trans- 


and storage removed 


trans- 


contact to a 


must be ad- 


volts across the 


former was specified for Milady'sa Gold- 
Apri, 


issues, Can 


en Fay amplifier deacribed in the 
1954, and February, 1955 
I] subatitute a Stancor A—8072 or Chi- 
cago BO-13? Is there any simple way 
of adding a damping-factor control to 
this amplifier?—M. M. R., Nashville, 
Tenn. 

Ordinarily, it is not safe to substi- 
tute another make or type of output 
transformer for one specified by the de 
signer of a high-fidelity amplifier be 
cause the circuit is often modified to fit 
the characteristics of the specific trans- 
However, Mr. Marshall reports 
tried both these transform- 
improved versions of 


former. 
that he 
ers in the 
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They beat the heat in the 
sizzling southwest! 


RADIO RECEPTOR 


selenium rectifiers with 
“safe centers” 


Intense heat, humidity and blazing sunshine down in 


are murder on ordinary rectifiers. That’s what 
J. B. Penny ( of Houston find every day whe 
over ailing radio and TV sets. There’s a 
Replacements are invariably Radio Receptor rectifi 
famous “Safe Centers.” 

“We've been using 
years,” 
perature and humidity in stride, 
up. In our shop, selenium rectifiers are alw: 
Radio Receptor units.” 

The “Safe Center” feature in RReo. rectifies 
ary performance right through the hottest 
It eliminates arc-over danger, short circuit 
center contact point — Complete protectior 
when in use. 

You can bet 
thing, next ti: 
order from y: 


a. 
imple solu 


tadio Receptor rectifie 


“ 


says Mr. Penny, “‘because they take our ex 


where other 


on those bright green RRceo 
e you need replacements. In 
r jobber. 


For latest information of the 
Radio Receptor rectifier line 


write today to Dept. R-1. 


Semiconductor Division 


RADIO RECEPTOR COMPANY, INC. 


In Radio and Electronicea Since 
SALES OFFICE: 251 WEST 19th STREET, NEW YORK 11 


Reliable WAtkins 4-3683 * Factories in Brook! N.Y. 





QUESTION BOX 


Milady’s Golden Ear and Ju 
Ear amplifiers modified a 


“The jack of all trades the article “Guilding the Go 


in the February, 1955 1 
Hi 9 The use did ot eault 
is master of none... PP ce, A Aone AoaeDate, 
differed slightly in the 


, itfa 
why sonic regions but tability W i 


performance entirely sati 
in audible limits 
The improved version 


12AU7 1614(2) 


REPLACEMENT 
SPEAKERS 
are EXACT REPLACEMENTS 


Each one is designed to do a 
specific job—and to do it as well 


7 4 
e J2\ or better—than the original 
A i—*'“\¥ speaker. 
ER) 


QUAM speakers are built for Golden E 


lar amplifier is ea 
quality——not compromise. They to provide a considerabl 


~ 


——.. 
OZzZo are exact replacements — every damping factor. Add a var 


‘ 


one of them—-with the right in series with the feedback 


capacity, and the right size to is increased feedback dec 
amplifier’s resistance and dat 


c 
F magnet, the right power handling hown in the diagram. As the 


QUAM catalog & mo job you—-and your ail aiak! aie Mie wnihadten 
listing over 100 customers—want them to do. ing factor runs from about 
exact replacement 1.5. This range is sufficient t 
speaker: of almost any combination 

enclosure and room acoust 
ek Lan | Ait, Ao... hen oll; ee ~ ie duction in feedback is not gr 

ASK Ot QUAM, the quality Line hoe all yout speakit naods Sains ¢ caaiaeait ten 6 

y : Do not take out the fixed 

the feedback circuit. It estal 

feedback that 


maximum ca 
é QUAM-NICHOLS COMPANY [aBaauneuLnnnnns 
- result in oscillation whicl 
Ps o 236 East Marquette Road Chicage 37, lilinois danger the speakers—espec 
= <A ers. 


EASY TO LEARN CODE; TELEVISION 


Big demand for graduates 


B.S. DEGREE IN 27 MONTHS in Elect 
neering including Radio and TV—VHF 
and FM. Students use over $100,000 worth 
ment inc luding 2 large commercial type t 
in new TV lab. Intense specialized e jes 
strong basis in mathematics, science and advanced 
' rh? design 
Y THOUSANDS! | | Hundreds of young men each year are earning eng 
neering degrees in this recognized stitut Start 
Code any quarter. Many earn 4 major part f expense 
on rt ~ 9 and enable any in this industrial center. Low tuitior ompetent in 
learn and ter « « t yt f ‘ sala struction Thorough, intense, practical program 
Foe Seed he oie with the | are Boag Also 8.8. DEGREE IN 27 MO. in Aeronautical 
Write today for convenient rental and purchase plans Chemical, Civil, Electrical and Mechanical Eng 
neering. G.I. Gov't approved Enter Sept Dec 


Merch, June. Free catalog. ENROLL NOW 
INSTRUCTOGRAPH COMPANY | INDIANA TECHNICAL COLLEGE 


4701 Sheridan RAd., Dept. AC, Chicage 40, tH. 1795 E. Washington Bivd., Fort Wayne 2, Indiana 
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rLUS 3 SSIST remain stationary a bend in all 
FUSIBLE RESISTOR 


vertical lines in the picture. The curve 
resembled a part of a 60-cycle hum wave 
and is shown in Fig. | in its stationary 


A plug-in type fusible resistor (R501, 

» ohms) is used in the V-2342 and 
V-2543 chassis. The purpose of this re ea. 
or is to protect the selenium recti position. This resemblance plus the fact 


lé “4 SY a ile in 
fers and to act os & fase ih case of an that the symptom ld lock at in 


overload NORMAL VERTICAL LINE 
The resistor may be replaced simply 7 

inserting a new unit in the holder 
yvunted on the TV chassi Resi 

R501 will withstand a peak current 


tor 


irge of approximately 5.6 ampere 
will open up in case ‘ ove! 


+ 


| 
' 
1 
i 
! 
! 
! 
' 
; ’ ! 
jad Westinghouse Servi | 
! 
' 
' 
! 


AA 
CURVE $ 

4 rather exasperating moving curve WYYy 
was encountered recently in a Du Mont 
RA-166 The curve would move lowl 


INTERMITTENT MOVING } _ é + 


i 
| 
i 
' 
' 
‘ 
! 
1 lowly down the picture, depend j 


on both time and the station being 


‘ived, and for long intervals would 


NOW! THE ONLY TUBE TESTER 
BELOW $950.00 THAT TESTS BOTH 


EQUIPMENT 
, | Mutual Conductance 
ESALE'S dhio ¢ (GM) And Emission 
L W oF i p Exactly As The Factory Tests! 


PRICES Dod Never before a single tube tester like Precise Medel 111-K 
. . - the revolutionary Precise til. It gives (Complete Kit) 


you the right answer on tube perform 


ance based on more than one tube ag 
plication Roll chart shows the most 95 





P important single test Mutual Conduct 
ower Supply ance or Emission OR BOTH. as required. (Ordinary tube testers check tubes only | way 
Power as you want it Fast cheek for series string filament tubes. Filament currents and bias voltage are read 
Supplies 140 V to over directly on meter while tube is being tested. Ten switches for checking each tube element 
onuee 450 V. 1% regulation at individually. Simple to use, tests ALL modern tubes. Sets up easily for testing even new . 
eee specified current durations tubes as developed. Rugged. light steel cabinet. Portable. Order 111-K (Kit) $60.9 AY adaptor PTA-W 
o ripple ma max - F act wired 4.25 
—_— eurrent Voltage & cur Adaptor PTA (for testing CRT) $2.95 in Kit a. 
Modei 760K rent metered by switches. High voltage is 
tt | Sinaia te 00 90" ne. NO OTHER OSCILLOSCOPE AT ANY PRICE 
| ma max. current. Low AC voltage unreg 
95 [iis ar ee oer tes HAS ALL THESE “PRECISE” FEATURES 
AC, 50 ma D.C. Capacity, unreg. DC ref 
voltage, low current, for ref. or sereen opera ww 
Model 760W | tion. Either pius or minus 1000 volts may Model 300K Amazing + Scope @ Kit or Factory Wired 
(Factory be used but not both simultaneously $94 95 
. VERTICAL: Fiat (346) DC thru 5 w 8’, Scope 


Wired) all other voltages available simultaneously 
$59.95 May be used for AC-DC applications Complete sensitivity less than my ' . nade 9 has 


m W $139.95 





instructions constant resist p.9 imme 
included single-ended norm 


Exclusive Precise Volt. Reg. YTYM. model 30.w 18 Bar at inputs | s2 


(Fact. wired) ‘TOM Input thru pu 

Unmatched for accuracy and compact- 519950, ME. thru inputs | & 2 , 
POSITIONING: Bridge pos. on vert. & horiz 

ness at this low price. Model 971K $35.95 joes not vary tube characteristics. HORIZ: Frequency con 

(Kit) ° stepping attenuator in horiz. amp. PP. Output. SYNE ex 
tnt or int. 60 or 120 eyele SWEEP RATE Driver ' 

Model 9071-W (Factory Wired) $49.95 non-driven linear sweeps. | cycle BO0ke in anges. MAGWNI 
FIER: mag. any part of sig. to 10 times CALIBRATION 


PRECISE RF, AF, TV 5 MARKER GENERATOR int. sq. wave calib. & potent. to use scope as VIVM eak 


to peak measurem'ts. SCREEN: Edge-itium. scale & @rat 


110 mc on fundamentals . . . 330 me Write for FREE may be on or off. CRT: 7"' type 7IPI (green trace 


meter a 630 KA (Kit with $38.95 FYI Cat. 236 INTENSITY MOD: Z mod. thru mod. amp. Ii x 14 x 


Model 630W (Factory Wired) $53.95 

PRECISE VACUUM TUBE VOLTMETER WHOLESALE RADIO PARTS CO., INC. 
a oS the field. Medel 909K 25.98 311 WEST BALTIMORE STREET, BALTIMORE 1, MARYLAND 
ae $25. Telephone: MUlberry 5-2134 


Model 909W (Factory Wired) $ 
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vealed that the leakage hapyx 
normally off tube. Apparent 
ping action occurred whict 
part of the 60-cycle w 
; in the reproduction of on] 

J ; The leakage paths wer 
MO LEY location, a bar-and-grill, 


of an accumulation of greas« 


LABORATORY OD 
UHF end VHF! 


aeposit on the socket I 


2-WAY lA Se ' t output and the ‘high ieite 


ockets were cleaned as a p) 
es ; 
TV ANTENNA SWITCH ~— — The owner ha 
: a = a duct from his fresh a 


stem and directed at th 


List Price ; James A. MeRobe 
1.98 G-E 16€103 


ion! 


o@ Positive rot A frequent occurrence ir 


@ silver-te oir conte 
3 = : ‘ tubes not lit The troul 
7 lefective 20-ohm Glot 

ne defective 20-ohm Globat 


e Low cost! nected in series with the 


cts! 
condition of no ound 


place it with an exact 
resistor will measure 20 of 
Another PREMIUM QUALITY MOSLEY Accessory 9622 51 ¢ Les , ® > ov onn cold Dee Bra 
" ° 4a¢ ‘ as — 
for BETTER TV INSTALLATIONS ST. LOUIS 5 J VER TICAL BARS 

Shadow type vertical b 
SUPER RECEPTION IN FRINGE] | {' le!" of the raster in Ad 

20 and 21B1, C1 
AREAS AT BARGAIN PRICES!) | °) |; veut tr yy lg 


can be minimized b one 
60 Super Directronic 
ARE _\ Electronically Rotates i following method 
. All Directions . +} 
“GOLD ; 


VHF-UHF pe certan 
wecionore CHANNELS width controls ¢ 
u” Ong The 2-83 in the service 
MINES"! vn Za A (ei seein Pt 9.590) ||" Dress the « 
. if you learn SG 


will not come 
how to use them fully 
on all types of 
service jobs! 








output tube 
Install a filter (cha 
sisting of a variable induct 


gree” 


SS aS 


eoil), O05-uf 600-volt 


170-ohm l-watt resistor 





? BAY i¢ ELEMENT « , 
CONICAL ARRAY erminal 8 of the hot 
$4.99 ener one e tots trar forme! The two | 


$s 10 Eact é 
tached to this terminal 
: moved and connected to tl 


of the filter If the Adn 


a put transformer 1 l 
When, where, why 
and exactly how to 


use oscilloscopes L ——— ‘ The filter should be plac 


necessary to connect two! 








\ How to interpret os- high-voltage cage and 
cilloscope patterns chassi Then vary the 


How to handle tough ~ the bar ire eliminated 
\ jobs in less time , ; I the remaining 


PRACTICE 10 DAYS FREE! | "1 | eed 


1 Dent #& 95 PIMSRART & COMPANY. tnx 
232 Madine York 16, WY 


7 hones 


ia SMALL HORIZONTAL SIZI 
Benmore \t normal line voltage { 
berg-Carlson model 421 
I produce seCO! 
in excess of 18 kv, re 


cler picture width 


* 


OF CLEVELAND 
can be reduced and 


Be teaver nT) Nin THE HOUSE OF TV VALUES ERO Raean ) 


capacitor in serie 











‘sistor between tern 
horizontal output 
istor must be connect 


P and the capacitor 
CHASSIS - BRACKETS 


CHANNELS BOXES 
theet metal folding machine 


avola corona 
yy A I Ae As an additional aid, t! 
ping resistor for the 6A 
output tube should be 
uh aden Guus eiieteamune 6 . es ae from 15.000 to 12.000 
x 1412 Great Northern Bidg. Chicago 4, 1 $3.98 eahe Flashes 
ONICS Box pei C3. Wael 


RADIO-ELECTRON 





PLEADS GUILTY 





TECHNICIANS SPEAK UP by technically competent TY 
The Milwaukee Association of Radio technicians can be ; redited fe 
1 Television Services maintains a identification by set phos RETM 
o supply speakers for neighbor feels that this plan ll induce 
lubs, church organizations, labor nicians to upgrade themselve » 1 FEWER SERVICE COMPLAINTS 
ions and other interested group ceive rec ognition al promote th ’ ’ 
MARTS recruit peake fom ts services. The accreditation certific: he TY 
member hip and ipplie them with del diple mas will carry RETMA 
ted’ cript whicl corpor: the dorsem« nt. 
n MARTS policies an grouy ’ [Two methods of cred 
| standards as \ as other uggested. Those 
nation that “99 « ' audi complete the traini: ind 
hould appreciate and inte! course prepared by 
” receive a certificate tte 
le f the basic 1 als “How technical competence ler 
Money on TV Repairs.” It is Who already possess the nec 
have drawn excellent audience degree of proficien \ the booklet 
+r presented re that local advisory group 
t covering theo: and 
know!edge The bool se: 
ACCREDITATION PROGRAM Accreditation Prog fo 
RETMA (Radio~— Electronic Televi ive! Service Tecl 
n Manufacturer Association) ha »btained from RE 
ied a booklet detailing a plan where , , Washington 


Top Branded Tube ' 
BRAND NEW NEW INDOOR [3 fines. 
ow a Half Million 
PICTURE TUBES fdas hae 
A 


Free Postage On | Orde 
@ RCA Licensed ; a. Year Unconditional ANTENNA Here's How LIFETIME ( GUARANTEED TUBES 


TYPE PRICE TYPE PRICE SAVES shore we tows 
(odes siicgo | 17eP4 — s20e3 | tom vw rend yn | LOW, 8 TR lin 
12LP4 $14.38 | I9AP4 6 tS 1 Testing Departme 


than most outdoor ante 


14BP4 $16 86 21AP4 $28.79 nas. Use on top of TY 
l6RP4 $19.38 | 2IEP4 $28.79 | | 
16LP4 $19.38 | 24AP4 $42.50 | List Price $9.95 


@ Picture Tubes shipped F.0.B. Harrison, N. J YOuR PRICE 
LOOK WHAT YOU GET FREE! 


FREE BONUS BOX ORC, oh 
of 
3 


SAwe sj@ea.7ar 
546 
svT4 
5uU4G6 





PUSS aaSeSDeWS 


ON BN NNN ON NOON Ne eK ou 


With Every $25 Order 
@ | RCA Cheater Core @ | 68QO4GT tube 
a 10 Assorted resistors 


@ 10 Assorted 2-Color © | AUS Ge $3.99 each 


blank’ tube cartons @ | 6CBs tube 


FREE CLOCK RADIO 
With Every $125 Purchase Within 30 Days 


Sea suZeFadea 


PaeCseeraaee 


tqeazrererrrerrerrese 








6avuaecT 
6AUSGT 





NGUNNGRSFERTIOMOOORDD OD 


| 
; | THIS AD IS 
Wakemaster clock radio with famous Sessions clock 
movement aiken you he sanel or alarm go be ate be WORTH M- 0- N- E-Y 
| 
| 


x 
posers 


SEF FFFAPsaGaE 
SOR e~eKGNsoOnd 


hased outright from MAJOR BRAND for $17.95. In 

vory oF rus Cl out this ad 
attach it to your 

| Three 6SN7GT's 
shipped FREE with 





FREE GIFT CERTIFICATE* 

worth $5 toward the purchase of any of our merchar 
dise on future orders will be sent with any order of 
$50 of more 











der of $10 of more 
Free Gift Certificate cannot be used 
ate uniess order is $S5 or more 


| H 0 
| 53 vw) as! 6arT . 
WE PAY ALL POSTAGE on order " 
shineed in WGA, Yerriterien and Write For FREE Tube | 
. " urchase « List— Order Biank | TUBE co 
AI wins ns + i: tone and FREE Sample - 
sale, 28¢ Handling Char¢ 
rde under $5 vant | 


ie eee oe Romano Bldg. ESsex 4-1106 Harrison, N. J. 





want Y-0-U On Our 
Mailing List! 
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CHECKS ALL RECEIVING TUBES, INCLUDING 
THE NEW SERIES-HEATER TUBES 
CHECKS PICTURE TUBES WITH 
ADAPTER 

TESTS SHORTS OPENS BY EMISSION 
INDICATES OVERLOADS 

E-Z READ ILLUMINATED ROLL 
WITH RED LINE INDICATOR 
STAINLESS STEEL PIN STRAIGHTENER 
SOCKETS FOR 7 & 9 PIN TUBES 


oe 


CHART 


SAVE $5555 ON THIS PRECISION ENGINEERED 
COMPLETE TUBE TESTER (NOT A KIT 
BEAUTIFUL GREY HAMMERTONE FINISH 
4'o' METER PORTABLE OPERATES ON 
AC LINE VOLTAGES 100 TO 130 VOLTS 
STANDARD RTMA WARRANTY 


WEIGHT 
10’ 12°« 42" 


SIZE 
SOLD BY LEADING JOBBERS 


OR wRiteé TO 


¢ caP-CHE 


ents for = et 


“ 


Instrum 


yao wr yor 








“Oh, Honey. Relax. He’s 
obviously overjoyed about 


our JENSEN NEEDLE.” 


rvice 








13 Ibs. 


‘oo... 


Factory Wired and Tested 
“AC-1" ADAPTER — $2.75 


ATLAS Cobra-Jectors 


* wide angle dispersion 
* indestructible fiber-gloss 


* all-weather construction 


i 


Net $24.00 


Weatherproof 

universal line 
transformer, 
$5.10 Net. 


CJ-14 
Net $16.80 


overage, paging 
sitive talk-bock 
nt omni-dir 


ppeoroar 


SPECIFICATIONS 
input pwr (cont.) 


C)-30 C)-14 

1S w Sw 

Input imp 4or an 4,807 45" 
Response (cps 250-9000 400-10,000 
Dispersion x 60 120° « 60 
Bell Size 9%" 15% 
Over-all length is 84” 


Amating ‘power packages 


Cobra-Jectors for the tough 


WRITE FOR COMPLETE CATALOG 


ATLAS SOUND CORP. 
1444—39 St., yn YNLY 





TECHNICIANS NEWS 


selling 


compa! 


ment on TV was on 
questionable price 
ads, misleading layouts, fa 
close 
ceivers 


obsolescence of adv 
and questionable t 


ances 


ETHICAL $1 TV SERVICE 
The Milwaukee Associat 
and Television Services 
television ervice 
carried on its’ busine 
ethical lines The operat 
as a survey for MARTS 
radio-TV service shop 
The “company,” Dolla 
was set up on a no-overhe 
the ben h 
furnished by the 
customer 


Space, tool 
shop 
number AN 
advertising, wag 
cost of were cl 
etup r 


parts 
making the 
home 
In the 3 
phone call 


operator, 
weeks of 
were receive 
jobs, 2 of 
to the shop f 
could not be done in the 
Net income for the exp 
Expenses charged 
advertising 
wages $1 


16 completed 
removing set 


$54.50 
sum were: 
phone, $24; 
$16.62; 


-) 


miscellaneou 
was $205.69, or $12.8 
service call 
Two conclusions were 
experiment: 
l 1 he re 
phone call 


ponse to 
tising (36 
not as good as it might see 
outside 

2. It is ible to 
with both low rate 
other n 


Impos 


one or the 
sacrificed. 


CERTIFIC riajeatah 


A plan to certify pa 
do not sell to cons 


PLAN 


prices and who giv: 


mger discount th 
and students 1s unde 
(Television Installat 
ciation), a NATESA (| 
ance of Televi ion I 
Service Association 
known to our re < 
Frank J. Moch, 
that the basis of ne 
be shopping of the 
that those jobber th 
requirements of cert 
be named. “We are 


restrict iobber sale 


quarrel with ham sale 
trial ales We 
of jobbers to sell 

mente o long a 
shorter discounts tl 
We do say that th 
right to sell to the 


ever 


at wholesale prices.” 
Mr. Moch thinks 
TISA certification 
other NATESA affiliat 
successful in the Chi 


RADIO-ELE 





PRANSFORMERLESS 
ALDIO OUTPUT 
Patent No. 2.705.265 


eu T Nall, We i 





NULL DETECTOR 
Patent No, 2,702,854 
William E. Woods, Haddonfield, \. J., (Assigned to RCA) 


At the moment of null, this very sensitive nu ' ice versa), a har 
te v generates and delivers a pulse that car icat the exact instant 
amplified as desired. The patent descriptior detector include 

a sawtooth signal but any other wave rough common cathode 
can be applied. As the sawtooth go The signal feeds grids G1 
h the transition from negative to positive f diode Output is tak 

er triode, Fig 
a+ i2, P2 vary with si 
While the input is » 
conduct the negati 
uunds the upper grid 
effect. When the 
freely through D1 ¢ 
locks D8. At thi 
i2. The net r 


only G2 


wotential at 
BB battery 
the lower 
en G2 is 
the triode 
positive 
ipper triode 
Rl. Thi 
ery positive 


ative bia 


Yes, you get this big, brand new book, “150 : . ; 
Radio-Television Picture Patterns and Dia- f ) , yarn 
grams Explained”, absolutely FREE! Just off : ; ; rHEWS 
the press! Gives complete 11x22” Schematic Dia- 
grams on leading models Radio and Television 
Sets. Easy-to-read, large 82x11” pages, with full instructions 
on how to read and use the diagrams. A “must” in every 
Radio and Television service-man’s repair kit. You get this 
valuable book as a FREE Gift for asking to see Coyne’s great 
new 6-book set, “Applied Practical Radio-Television”! 

At Last! Money-Making Know-How’ 

on Transistors, Color TV and Servicing SEND NO MONEY! 
7 days free trial. We'll ins 
Diagram If you keep the 
nth until $22.50 plus postage 
u can return the library at 





Coyne’s great new 6-volume set gives you a the answers to 
servicing problems——quickly! For basic “know-how” that is easy 
to understand, you'll find everything you want in volumes 1 to 
5 which contain over 5000 practical facts and data. They coyer aw - oF Osi 
every step from principles to installing, servicing, trouble-shoot- g YOU BE THE Jt DGE Either 
ing and aligning all types of radio and TV sets. So up-to-date itterna ia yours FREE to ke Ofte 


it includes COLOR TV and UHF, adapter converters. Also — . 
covers latest data on TRANSISTORS 7 7 \ele) and 14s 1) ee i 
Extra! 900-Page Television Cyclopedia Included ‘ at. Sit heed 
And then, for speedy on-the-job use ou : olume 6—the . cational Book Publishing Division 
. mele a n , we . OYNE ELECTRICAL SCH ; +. 95-T1 
nous Coyne TELEVISION CYCLOPEDIA. It answers today's 0 5. Postion 40, Ghlooee ta ne” 
elevision problen on servicing, alignment tallation and Send éuslun Aunties oe “— 
others. In easy-to-find ABC order, cross indexed e this 6 vol RIAL p ou ge * Peiude 1 Radio 
ume TV-RADIO LIBRARY free for 7 day t the valuable 
Servicing Book ABSOLUTELY FREE! 


YNE ELECTRICAL SCHOOL siesta " 
500 S$. Paulina St.. Dept Chicago 12, Ill Ale eee aan eee 
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THE NEW 


PRET ISTO. V 


120 


GIVES YOU WHAT YOU WANTED 
IN A 
HIGH SENSITIVITY 
MULTI-RANGE TEST SET 


PER VOLT DOC 
PER VOLT AC 


20,000 OHMS 
5,000 OHMS 


The ‘120’ gives you... 


/ MORE RANGES 

/ AN EXTRA-LOW RESISTANCE RANGE 

7 AN EXTRA-LOW VOLTAGE RANGE 

/ AN EXTENDED LOW CURRENT RANGE 

7 A LARGER METER SCALE FACE 

¢ SIMPLE, PCSITIVE RANGE SELECTION 
f POSITIVE CONTACT JACKS and PLUGS 


Compare These Wide Spread Ranges 
and Special Features: 
%& 6 DC VOLTAGE RANGES: 20,000 ohms per voit. 


* 6 AC VOL raat ae tins por volt 
0-1.2-3-12-60-300-600-1200-6000 voits. 


% 6 AC OUTPUT RANGES: same as s von ranges. 
Built-in 600 volt blocking capac 


*% 7 DC CURRENT RANGES: 
0-60-300 Microamperes. 0-1,2-12-120-600 Ma. 
0-12 Amperes. 

& 5 RESISTANCE RANGES: self-contained. 
0-200-2000-200,000 ohms. 0-2-20 megohms. 


w& 8 DECIBE A ee anne. +7708. 
0 0B — 1 Milliwatt, 600 ohms 


Ww EXTRA LARGE 5¥4” RUGGED mace’ METER: 
40 microamperes sensitivity, 2% accuracy. 


we 1% MULTIPLIERS and SHUNTS: 
Wire-wound and deposited film types. 


w TWO JACKS SERVE ALL STANDARD RANGES: 
Separately identified and isolated jacks 
provide for extra high ranges. 


& “TRANSIT” SAFETY POSITION on range selector 
protects meter during transport and storage. 


%& CUSTOM-MOLDED PHENOLIC CASE and PANEL: 
Compact, laboratory styled instrument. 


MODEL 120... complete with internal ohmmeter 
batteries, banana-piug test leads and detailed 
operating manual. Overall 

me. 893 723*....... 


PRECISION Apperatyus Ceo. inc. 


84th Street, Glendale 27, |. |. NY 


PATENTS (Continued) 
tube ipply equal powe o { r oad 
is concerned they are ir 
the output impedance 
Resistors Rl, R2 form s 
return for the tube 
center-tapped, they ar 


plate supplie (Bl, B2) 


MAGNETIC RATIO METER 
Patent No. 2,704,827 


Norval P 
Manchester, Mass. ( Assigned to 


Millar, Danvers, and Stephen ¢ 
«#.) 


Heare, 


field rather than the usual 
rh wive it 


, dual magnetic 
ingle field control thi 
sensitivity and versatility 1” the | 
(L1 | 
L2 being adjustable. 


the bottom | 


meter 
wreater 
ordinary d’ Arsonval instrument Iwo coi 
and L2 
A mall permanent magnet fixed t 


) produce the fields, 


of the pointer provides deflection torque 
The coils are enervized oppositely t trengthen 
the flux between them. When thes« lel« are 


equal, the magnet assume 





(as shown) and the pointer 
cale. If R2 is reduced, more curré 
1.2 trengthening its magnetic field 
the pointer counterclockwise The 
may be calibrated in term of 
tween magnetic field The point 
the rizht when L1 generates a 
L2 

The meter may be used to mea 
For thi application R 

ensitive unit. It resistance 
perature, thus changing the 
and deflecting the p« er meas- 
instrument 1 modified by 


trength 
ure magnet the 
substituting a permanent magnet for one of the 
coil The meter then compares the field of the 
il with that of the magnet 


ALL-R.F. RADIO RECEIVER 
Patent No. 2,706,245 


Joseph L. South Haven, Mich 


Very high selectivity ensitivit 
are provided by this radio, It a 


to a minimum The f 


remaining c« 


Willer, 


everal r.f tage i followesc 
tage. The tube 


and is connected a a ¢ 


T 


may be type 


50L6-GT 
OR EQuiv 


Li, 12 are 
output i ta 

The diode 
rectified rf 
ma the 
frequenc ie but i 


that is, the audio 


- 


ina ia ; 


Mode! 1012 
Amplifier/Preamp 


Everybody can own 
HI-FI with 


EXPENSIVE BUILT-INS 
UNNECESS 


ip units and ‘AM- FM 


finish, so small they fit your 
convenient chairside table top. 
Makes expensive built-ins un- 
necessary. No technical knowl- 
noose necessary to connect. Per- 

_ formance to please the most 
ardent - hi-fi fan. Combination 
_ amplifier/preamp units available 
in 10, 12, or 20 watt output, with 
all the exclusive recognized New- 
nb features. Not only techni- 
superb but audib/y better. 


ficiency AM- 
uxe model with 
features available 


THE YEAR’S GREATEST 
Hi-Fi SENSATION 


OF QUALITY SINCE 1937 


Youseat 


SEE YOUR NEAREST 
DEALER OR WRITE 
FOR DETAILS NOW! 





WCOMB, Dept. RE-9 

24 Lexington Ave., Hollywood 38, Calif. 
Enclosed is 25c. Please send 
booklet “HI-Fi is for Everybody."’ 
Send name of nearest Newcomt 
and complete details about the f 
Compact. 


ve 





MISCELLANY 


THE FUND REACHES 
$11,681.36 


ht Se 
FREDDIE-WALK 
FUND 


W/* have received some very good 
news from Herschel Thomason, 
radio technician of Magnolia, Ark., who, 
as most readers know, is the father of 
j-year-old Freddie Thomason, the little 
boy who was born without arms or legs 
He writes 

“Freddie is 
arm very 
about it 


Is fomng 


as follows: 

scheduled to receive his 
and we are happy 
All he talks what he 
to do when he gets his arm, 
are contident that he will be able 
to master it without too much trouble. 


soon very 


about it 
and we 
walking and 
the house by 
a private teacher with him for 
this year 1 fine. 
He learned to read fairly 
learned to recognize 
will the 
hut that we 


still 
ove! 


“He ji quite well 
can yo all 


We had 
his schooling 


him elf. 


and he dic 
well and also 
color He 
veal 
him in 


variou 
tear her 
hope to 


next 
put 


have ame 
after 
public school here. 
“When he gets the new arm, he will 
Oo vet a new set of leg altogeth 
cost about $1,300; so 
that we really 
RADIO-ELECTRONICS Hel; 
Fund, 
We believe 
f. Thank 


nds of 


the 


and 
they will you 
appreciate the 


W alk 


an ee 


Freddie 


letter for it- 
generosity of thou 
. Freddie is well on the 
the healthy, con 
ociety we all want him 
BIG but, the 
which he 
t money, 
ain 
contri 


the 
to the 


peak 


reade! 
to becoming truc 
ve member of 
be gut, and it’s a 
iechanical upon 
life co 


reason, we ag 


appliances 
vill be dependent all his 
For this 
send in their 
they can. } 
small to receive acknowledgment 
and the grateful thanks of Freddie and 

entire family. Make out all checks, 
_ to Herschel Thoma- 
all contributions to 


fs of money 
ask our readers to 


itions as often a No amount 


too 


ney orders, ete 


Send 


Help-Freddie-Walk Fund 

c/o RADIO-ELECTRONICS Magazine 
25 West Broadway 

New York 7, N.Y 


RADIO -ELECTRONICS Contribu 
tions as of April 15, 1955 

FAMILY CIRCLE Contributions 

Anonymous, Long Beach, Calif 

Anonymous, Gloucester City, N.J 

G. Apear, Culver City, Calif 

Dana A. Blodgett, Laguna Beach 
Calif 

Chase E. Brown, Indianapolis, tnd 

Walter J. Kobiela, Minneapolis 
Minn., and Nathan O. Sokol, Lex 
ington, Mass 

Margaret Morrissey, 
Mass 

Radio Serviceman 

Alexander Rys, Minneapolis, 

W.D.T., Lewiston, Me 


CONTRIBUTIONS as of 
1955 


$11,002.61 
602.50 
50.00 

5.00 

1.00 


5.00 
5.00 


5.00 

Worcester 
2.00 
Cleveland, Ohio 2.00 
Minn. 25 
1.00 


TOTAL 
July 5, $11,681.36 
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TEST and 


REPAIR 
T PICTURE 


TUBES 
NEW pe.uxe crt 400 
with 4'4" Plastic Meter 
This portable Cathode Rejuvenator 
Tester quickly locates and corrects 
picture tube troubles in a few 
right in the home, without 
tube from set! Restore ion, 
leakage, repairs inter-element short 
and open circuits. Life-test checks gas 
content and predicts remaining useful 
tube life. Grid Cut Off reading 
picture quality customer can ¢ 
Earns servicing dollars in minute 
operating costs, eliminates tube 
transportation. Saves money on ‘TV set 
trade-in reconditior Pa its way 
from the very first da 


removing 
emi 


xpect 
Cuts 


lug 
with hand 


Weighs only 5 lbs. n nted in rugged 
gage style, carrying « 


, durable leather 
Model 400. 


overed 
some Ze 


Net $5495 


Send for Bulletin 104-E 


BaK MANUFACTURING 
Chicago 13, Illinois 


3726 N. Southport Ave. - 


UNIVERSAL TV FAMOUS FOR 24 YEARS 
1,000’s OF SUCCESSFUL GRADS COAST TO COAST 
5 Learn TELEVISION in 36 short 
pomeonship in shop training 
ties. Graduates hove chowe 
siplish their own TY repair shor 
eNING AS MUCH AS $/50 ven 
s on old evtablished shoot 


rat 


Easy, quick, fox 
weeks of enjoyot'« 
Wonderful job of 
of many jobs or 
‘ YOU CAN STAR 
WEEK NO limit as time goes on 
usive for 24 years) staffed by « nsrvctors, headed by o 


WRITE FoR 


TV exc 
America’s first TV broadcasters. Costs 
pore yoursell for lite No previous expe 


Fully approved for Korean Veterans 4 fully ap 
prov coane to eer W (yen $) Sod one m) FREE 
-——FILL OUT CourPON—— ~ ALI 
| UNIVERSAL TV SCHOOL 


| 1220 Admiral Boulevard, Kansas City, Missouri! 
| PLEASE SEND ME INF‘ ATION PREE. Age 


J Name 
' 


ie to pre 
« ceeded 


| Address 


minutes, 


stops 


indicates 


Lis i220. 


oney-Makers 


Over 20,000 CRT’S 
NOW IN DAILY USE 
ACROSS THE NATION 


RR iyuvenator 
\ Teste RS 


NEW ECONOMY CRT 200 
A quick pre i ie 


enough fo ( to 
ta hy iti «ft 

Perform 

of the CR 

In leathere 

ize 11x 4 ‘ lh 


Net $3975 


KK, 


Model 200 





REPAIR TV PICTURE TUBES 
WITHOUT COSTLY EQUIPMENT 


Give 
tubes 
tion 


defective 


Restore 


new life to id 


Remove short emis- 


and brightness nths of extra 


service 


ONLY $1 


Complete instructions 
Order now 


TELEPARTS co. Dept. A 


P.O. Box 74 svidence 5, R.1 





TRANSISTOR Personal able Radio Kit 
BATTERIES Last 10,000 HOURS 
MPLeve 
Sime 4 eo 


TRANSISTOR 
apacit 0 


FREE MSISTOR code ; 





way o 


od 








—— | NOW! A 28 v.DC 
then =| Power Supply at $8450 


1% AC 
hum at 


. Test, service DC radio 
top load 


and electronic equipment 
‘fr ? 
Model EF Only dual range unit with all these 


tontinveusly vorieble features at this low price. Certified 


0-28 V up F proof of less than 1% AC hum at R.F. INDICATOR 
It is not easy to connect any 


to 5 Amps maximum load furnished with each 
init. Intermittent loads up to 10 amperes. $ > *) ontro : 
0-14 V up dine aol ’ aby. Pred ndrcery, sey-eali ate aneD conte : r.f. or tuning indicator té« 
y continuous voltage adjustment as load changes. EPL cooling feediz a transmittin: 
to 5 Amps gives 25% extra current capacity. Write for Bulletin EFCS. me SECGINg & hansm ws 
have solved the problem by 


e ‘ ‘. an Amphenol 83-1T tee 
ohm fava Priced to Compete with Kits shown. The trimmer is ad 


0-8, 0-16 V Completely assembled 6/12 V unit has 25% more power. Heavy 
completely duty control transformer. EPL conduction cooling. Less than 5% 2 ; 
hum over rated ranges. Certified performance chart. Write for 9 ivi 
Bulletin OC-123. AN | IF 
Pri ten Pn Te -= 





variable 
0-10 Amps at | 
VAR ELECTRO PRODUCTS LABORATORIES EMU, WA 
$39.50 4501 N. Ravenswood Ave, Dept. RE-9, Chicago 40, Il papers 
ROOD 
pay 
' 


the brightness of the bul! 


THE NEW controls are adjusted 


brightness. I use this met} 


Canada; Atlas Radio lid., Toronto 


iY 


, ing my Gonset Communicat 
| Zukauskas 
| 
: ie - MOUNTING HOME MIKES 
4 standard phone plu 


a satisfactory floor star 


fessional type micropt 
CERAMICON used for home recordir 
® ment. The drawing he 

tion detail 


DISC and GP metal music rack can be ‘ 
“7 14 


* 


- 


Ait & 


- “IspoTTom MIK 


w 


a META R 
HERE’S WHAT YOU SAVE 
REGULAR PRICE 


100 ERIE Disc or 
Tubular Ceramicons $15.00 


18 Section Plastic Case 1.75 

Total Valve $16.75 
YOU PAY $10.65 
YOU SAVE ' $ 6.10 


ERIE ERIE ELECTRONICS DISTRIBUTOR DIVISION 
ERIE RESISTOR CORPORATION 


ERIE, PA MUSIC STAND 
CELIOKH 16. ene PA YNDON. ENGLAND + TRENTON. ONTARIO 


100 High Stability ERIE Disc 
or Tubular Ceramicons 


18 Popular Values 


Handy, Convenient 18 Section 
Plastic Storage Case 


Exceptional Value 


Drill a hole in the 
mike case and bolt it to t 
phone plug. Screw 





bearing or bushing fro! 
jack or volume contr 


When answering advertisements please mention the music rack. The mik 


mounted and removed 


RADIO-ELECTRONICS Pd age chara 


phone plug onto it Da 











RADIO-ELEC 








TRY THIS ONE (Continued) . en ee 


, 
A SIMPLE PUNCH 
Many times it is more desirable to “ 
punch than to drill a hole in light sheet 


metal and other materials. When a 
punch of the proper size is not avail- 


Tener |W RQMMUNICATION TOWERS 


Now you can have a tower that combines rugged strength with 
easy erection. E-Z Way Towers will stand a wind | 1 of 60 
Ibs. per square ft. and with our new portable gin p 
to erect a | 20 ft. tower in one piece. All work 
ground and this one shot erection method saves 
and ends dangerous climbing. Find out about E-2 
industry's new leader—now! 


; 


? 
or worn out twist drill of the correct 
diameter. 

First break off the twist or spiral 
portion and grind a “V” slot in the 4 
shank end as shown in the drawing. A 
sharp blow with a hammer on the blunt 
end produces a clean hole.—Stanley 


Rubin 


SERVICING HINT 


Most radio—television ervice hop 


make it a regular practice to clean the 








cabinet of every set that comes in for Width: 25” Width 
ervicing. Certainly most of them need Legs: 2° pipe Legs: | 4" pipe 
j Weight per ft Weight per ft 
it, and all customers appreciate picking —— 14 Ibs. 
up a clean shiny cabinet after a serv Guy Spacing Guy Spacing 
o jot 60 ft 60 ft 
ae eee Max. Height Max. Height 
I have found that one of the very 320 ft 250 
; ; Dia ocir 
best tools for this job is a stiff-bristled Diag. Bracing g. Bracing 


%" pipe ‘’" pipe 
plastic brush commonly sold in drug Horiz. Bracing Horiz. Bracing 
1%" pipe 1” pipe 


and dime stores as hand or finger 
brushes. These will clean the dirt from 


the embossed dials and lettering on Bia 10, C-12 & 
15 Bolt to 
plastic cabinets, particularly portables, gether | : , 
. filet on each { 
better than any other device I have yet iY" ie : Automat 





lock tor easy 
used . raising @ 

- lowering t 
Knurled dial knobs are the hardest ‘ mast whe 

Work fat | i service is f 

to clean since they usually get the most form —hooks aased. sty 
on C10, C12 

handling and have sharp grooves where or C-15 tow 

dirt accumulates. They can be cleaned - 
like new by rubbing in the direction of 


the grooves with the plastic hand brush, 























No water or other cleaner is necessary, 
and I have never yet scrat hed or dam- 


aved a cabinet with this method a. H, When writing for catalog, 
Wilson specify height of tower ns INC 
and type of antenna (make 4 


and model) you intend to 


TV CHASSIS SUPPORTS dah Aetiean-ant & 5901 E. BROADWAY PHONE 4-3916 


Make a set of these simple chassis over towers for “H 
ipports and use them to prevent tube sterp Ramen eae WV < P 0 BOX 5491 TAMPA FLORIDA 
ftennas. * * ’ . 
breakage and other mechanical damage 
that often occurs when a heavy TV 
Is tips over. 








| Important Notice to 


SUBSCRIBERS 


If you're moving, please don't forget to send us your addres: + appears 
heavy enough to support the chassis on the copy of the magazine, including the numbers showr side your 
Turn the chassis on its side in a con name, as well as your new address. If possible, send us your address label 
venient position and then slide the which is pasted on the upper left hand corner of the back 

upports into position so the chassis lf we receive this information before the 20th of the mor will con- 
skirt is firmly in the notch between the tinue getting the magazine without interruption. 
long and short strips.—J/. Urbanowicz Your cooperation will be most helpful and greatly appr: 

(A somewhat similar commercial sup Please send your new address to: 
port has a hole for fastening the sup Circulation De 








You can use any strip steel or other 
metal that is about 1 inch wide and 


port to the bench, as well as a thumb —prees ELECTRON I 
crew through the top short piece to wh : 
hold the chassis. ) END 
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HERE’S HOW TO oer , 
GET YOUR START [SSR OMlonany 
IN RADIO ELECTRONICS | ELECTRONICS 


Radio -T V+ High Fidelity 


More experts 
got their basic 
training from this 
big book than 
any other 
of its type! 


Alton K. Marsters 


wa appointed to 


~ * . e the 
P: | AL Wan, A of 


manayer 


new position 


general 

RADIO PHYSICS ; ~~ Hytror 

COURSE Ra = as 

by A. A. Ghirordi ~ a : | FREE! — H 
a a CBS 

nners Colt’s 

SUVA, ing Ce 


NEWARK’'S 1956 CATALOG 


ent yer of 
Radio of 


ytror 
Manuf 


) 


Dupy, genet 
Motors Se: 
Motors, Detroit 
director of! 


Vernon A 
United 
General 

———$TUDY 10 DAYS FREE!~~—. TV, Ameteur ond tloctomien amin etait de 
r ‘ ; , preg ) mmole ) 


RADIO PHYSICS COURSE 


EWARK 


ELECTRIC COMPANY 
Dept. RES , 223 W. Madison, Chicage 6, III. 


VEST AST BRANCH 


od, Calif fe * 


ceeiitititi te ie 


Dupy 


entury Biyd., inglew 


cheduling 
Edward L. 


manager, it 


and 





yenera 
Lape, assistant 
hin 


ceeds 


Don't RADIO-ELECTRONICS 


COMING FEATURES 


Adjustment Problems in Color TV 
TV Servic ing with a VTVM 


miss manapel 

Frank Adams wa 
promoted to East 
ern ale manayer 
of ORRadio Ind 
trie , Ope ika, Ala 
He wa formerly 
Mid-Atlantic 
entative. He will 


rep 
Sound Reproduction with Smal! Speakers re 
Build This Simple Echo Unit 


Intermittent Set Tester 


Ke headq iarte! 


it Philadelphia 


Sam D 
if Vaco 


heretofore comptrolle: 


SUBSCRIBE NOW ———— 


pre 


off 


Pollack wa 
Product 


Transistor Operated Geiger Co 
Miniature Receiver for Mode! Cont 





EK. Shugarn 





1SEND ME RADIO-ELECTRONICS| 
eet , 
J 


} YEARS—36 Big Issues—ONLY $8 snes S. D. 


Jame 


Pollack 


SAVES YOU $5.05 over the gie 


2 VYEARS24 Big ONLY % 
SAVES YOU $2.10 ver the single 


1 YEAR 
SAVES 


ONLY $15 
YOU &% ver the single 


2? Big Issues 


Py pricel ica 50 all 


Py pricel 


Py pr 


Canada same as 
U. 8. A. Extra postage 
Amer 
other 


per year Pan 
foreign, $1.00 
MAIL TO 
RADIO- 
ELECTRONICS 


25 West Broadway 
New York 7, N.Y 


TAT? 


’ 
! 
I 
I 
! 
I 

4 


W. Walter Jablon 
Presto 
cording Corp., Pa 
ramus, N. J., a 


] 


general sale 
rdvertisin 


adve gn 

ger. He was 

merly ales mana Pay 
ger of Radio City 


Product W 


Jone a 


Jablon 
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PEOPLE (Continued) 
John Bentia, for- | roy Nj - el me le), ane) | fore) 1010), 19 8) 


mer executive vice 


president of Alli- aa 
Sano ell “FESTIVAL of BARGAINS 
ing Co., Alliance, 


Ohio, was elected 


on i 9s GIANT FALL CATALOG 

the company He J. Bentia ABSOLUTELY FREE! 
also becomes vice president of Con- 

solidated Electronics Industries Corp., Hie -and that’s not all... 


Jackson, Mich., which recently acquired 
Allianes. ? you witt receive A SURPRISE FREE GIFT... 


Obituaries: . when you order from our catalog. in the miss out on this FABULOUS FREE OFFER. Help 
: : ; t our FREE GIFTS have inci a New us celebrate the opening of our new store and 
Rear Admiral Walter A. Buck, U. S. N. yy fone Stratford Butane you heip yourself Fill in the coupon below and 
or rs ana 7 a ignter iniature Camera, Waterman's get your ‘Festival of Bargains’ Catetog NOW 
retired, vice pre sident in « harge of Pen Set many other useful items. $o don’t 
operating services for Radio Corpora 


tion of America, died recently in hi 


home in Wynnewood, Pa SAMPLE “FESTIVAL OF BARGAINS” SPECIAL 
Paul C. Smalley, retired manager of 
the New York beanch of P. Re Mallore, | $125 PUSH BUTTON 6 Volt DELCO RADIO ss 





Indianapolis, died in Orange Memorial a 8 Tube Circuit 
Hospital, Orange, N. J. Reg. $125.00 Only 


Personnel Notes with 9 section 82” Solid Brass Whip Antenna 
: : es Measures Only 14” collapsed. Worth $9.20 
. Hendrix G. Blue joined Hallicraft- , ; 


el ‘ ( on in the new F pgp of . ideal for Cars, Boats. Trucks, Tractors, 
ales promotion manager. e was for- 
merly with Webster-Chicago Farms, Summer Camps 
* Push-Pull 6V6 Output! 
H. Leslie Hoffman, Hoffman Elec 


tronics Corp., was elected president of 


There is no finer automobile radio made than GENERAL M 
- 4 DELCO Rad Designed originally for use in 19 and 19% 
the reorganized board of directors of automobiles, this DELCO Select-O-Matic is small ¢ gt 
RETMA. Other officers include: Leslie size and shape to fit into the dash of almost any 19 
; General Motors car. Has 5 Push-Buttons in addition tor 
Muter, Muter Co., treasurer; Dr. W. Tube line-uy ludes 2—6SK7, 2—6V6G, 1-6SQ7, 1 
R. G. Baker, General Electric, director Large 6 x 9” speaker, push-pull 6V6 output and wide 
. , guarantee that this radio will outperform any mpetit 
of the Engineering Department; Joseph market. Size 9” H.'x 10” Lb. « 74” Max 
H. Gillies, Phileo, director of the Gov Pl hg Mg TE RR 
6-11/16 art and require Ye” diam. holes 








ernment Relations Depar tment; James Complete wit wners' installation manual, all nme ary dw ” 
and ets and knobs. With tubes, less escutcheon 
Stock No. PsTP Reg. $125.00 onty $29.95 


DD. Secrest, executive vice president 
ecretary. 


DELCO 9 Tube SELECT-O-MATIC AUTO RADIO. 


7 9 tube DEL Custom Auto Radio with Automatic Stat 

cage ‘ ‘ ner ¢ ’ 
igo Standard Transformer orp., Chi Reg addition to Push-Button and Manual Tuning!!! | 1 
cago, has taken a leave of absence due - tent features described sbove Makes en ideal truck rad 


to ill health. William J. Shea, chairman Stek6e re ee ee ee lt tnt ben 

of the board and chief executive officer, Stock No. DSTSP. Reg. $135.00 Your Cost $34.95 
assumes the office of president. Donald an as eres ae a= a ewe 
Schwennesen, vice president in charge MAIL COUPON FOR [concont eas et a ie 
of engineering, becomes vice president 2 ig tena pe wy 0 "a 

in charge of sales and engineering in 

Racine’s absence Ray Gislason was BIG FREE CATALOG! — 

appointed vice president in charge of 


ill the company’s manufacturing plants 


Ralph B. Austrian was named cord Radio 
West Coast manager of Allen B. Du 45 WARREN STREET. NEW YORK 7,N.Y. Digby 91132 
Mont Laboratories with headquarters 
in Los Angeles. Since 1927 he has been 
active in executive capacities in radio, 
motion pictures and television NORDIC», Pa 
Isaac Naeye was appointed a TV CUSTOM RADIOS FOR AS 

istant treasurer of Phileco Corp., Phila 1952 TO 55 FORDS 
Aalninic . ‘ » comns : SUPERHETERODYNE - BIG 6 x 9 
- » 7 He oper ta a ; ROTOR Ca INCH SPEAKER + LOW BATTERY 
193{. John L. Esterhai, named assistant 4 DRAIN + EASY INSTALLATION 

ecretary, joined the Phileo Legal De 8 95 PERMEABILITY TUNER 

, . 
partment after service in World War II “=, NORDIC RADIO COMPANY + BOX 582+EVANSTON, ILL. 
; 2 standard Flashlic 

a Henry oo — — & 7 a pect a ae a 

ughlin Steel Corp., Pittsburgh, as , a whe ae 

ti, Ee echt iin Bagels ay ENJOY 3 COLOR TELEVISION 
administrative assistant to the director ; Top Mast ready to 

ngie Bay Antenna not a FILTER SCREEN NOW 


Larry S. Racine, president of Chi- 











of public relations and advertising mount any belenced s 
H had t ith 4 ” Rad toy. Ideal for conicals, © Rainbows, etc. Re 
e hac een with American adiator turn if not 100% pleased bbers—Dealers write 


& Standard Sanitary Corp. William J. for more information. Send cash check of M.O 
Troppman, a staff assistant, was pro 
PF : : oll act KELTNER MFG. CO. Seymour, Mo. 


moted to supervisor of product adve 
I ‘ F " os : \ lage Electronics, Johnstown 11, New York 
tising and promotion, and Eugene F., nansteiania —— 
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LEARN TV } 


the practical way-- 


BUILD -%eun 
TRANSVision 


*THIS MODEST INVESTMENT 
tarted on a most fas- 
project assembling 
the new “E” type Tranevision 
TV Kit in easy stages. Por $15 
you get PACKAGE #1 (standard 
first package for all new “E” 
kits). This package gives you 
the BASIC CHASSIS and required 
first-stage TV COMPONENTS, 
with complete instructions 


(2 Seve up te 50% 
When read ou order th | 
next stage (pkg. #2), ete - (D Prepore for COLOR TY 


R E Shows 8 Great TV Kits: 


CACLUSIVE, Only Transvision TV Kits 
catar® 


gets you 
cCinating 


PROFIT 3 WAYS: 
(Leora TV 


are adaptable to UNF. ideal for 
FRINGE AREAS Me Previews Technical 
Knowledge required. Write now! 


3 TRANSVision 


NEW ROCHELLE, WH. Y. 
~—-—- m= MAIL THIS COUPON TODAY om @ 
i TRANSVISION, INC, NEW ROCHELLE, HW. Y. Dept. ao 


i () tm enclosing 4 deposit’ Send stenderd bit 
PACKAGE *1, with off Instruction Material. Belence C.0.0. 


CO) Send FREE copy of your new TY Kit Coteleg. 
Nome 
' Address 
‘ City Srote 


GET INTO ONE OF THESE 
GREATER OPPORTUNITY FIELDS 


' 
‘ 
¢ 
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PEOPLE (Continued ) 


Jannuzi, also a former staff assistant, 
was named supervisor of product pub- 
licity and institutional advertising 


.. + Leslie F. Muter, president of Mo- 
ter Co., Chicago, was awarded the 1955 


RETMA Medal of Honor at its 3lst 
Annual Convention Dinner in Chicago. 


... B. B. Bauer, vice president and 
director of research of Shure Brothers, 
Chicago, received the first Professional 
Group on Audio Achievement Award 
of the IRE at its Spring National Con 
vention. 


... Gen. Benjamin W. Chidlaw, U. S 
Air Force retired, joined Thompson 
Products, Cleveland, as vice president. 


- . » Dwight C. Baum, vice president 
of the First California Co. was elected 
a director of Phaostrom Co., South 
Pasadena, Calif. END 


CORRECTIONS 

The single-engine plane on the first 
page of the article “Servicing Light 
Plane Radios” in the July is 
Swift and not a Piper as stated in th 
caption. On the third page of the 
article, the photo showing the panel 
of an Aero Commander was inverted 
in of the first off the 
presses. 

These errors spotted by 
R. Wilson of Pinehurst, N. (¢ and 
Robert Matthews of Fort Dodge, Iowa, 
two sharp-eyed readers who know their 


issue a 


e 
some issues 


Fred 


were 


| planes. 


The %- 


transposed 


and %-watt diagonals 
on the resistor wattage 
chart in the article “How Much Will 
Resistor Take” on page 56 of the July 
We thank C. K. Well of Vallejo, 


are 


a 


issue. 


| Calif., for this correction 


TRAIN IM THE GREAT SHOPS OF 


OLDEST, BEST EQUIPPED t 
SCHOOL OF ITS KIND IN US 
NOW 

ION 
PRONICS 


» better 


Prepare for yo Get 
tical training I 
ELECTRICITY—ELE 
Industry. Prepare now f 
offersaveal future in the y 
equipment at Co 
previous experience 
Approved for Veterans 
roll now, pay moet of tuitl 
ployment service while training 


FREE BOOK 


6. © cOonE, 
President 


pr a 
in RADIO 
Vita in 


it 


all 
job t 
shead. Learn on real 
vanced education of 
finance plan —« 
later, Part time em 
{ needed 
IMustrated 
Act NOW 


F ree 
ott 


Hig 
tlesman will « 


Clip coupon tor 


Hook, No 


Founced 
eee 


A TECHNICAL ee SINT" OPERATED 


500 &. PAULINA, CHICAGO, Dept. 65.614 
ELECTRICITY © TELEVISION © RADIO © REFRIGERATION © ELECTRONICS 


' 
i 8B. W. COOKE, Pres. 
COYWE ELECTRICAL Schoo! 
i 500 S. Paulina $t., Chicago 12, ili. Dept. 65-81H 
Send FREE BOOK and 
KAD} TELEVI 


detail 


1 ELECTRICITY 


ION 


NAMI 


1 ADDRI 


feiry 


~~ —— -—-— Se eee ee oe 


156 


STATE 


Mr. Coates reports that the cutting 
templates illustrated on the third page 
of his article “A New Loudspeaker 
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exhibit in Room 16.) 

National Electronics Conference 
Hotel Sherman, Chicago 

Audio Fair, Oct. | 6. Hotel Nev 
I Yor) City ( Ravio-ELectTaont 
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Corp., Waterbur Conn., purecha ed 
Alliance Manufacturing Co., Alliance, 
Ohio, following kholder approval 
Peoples Development 
Ohio, acquired a ible 
in Consolidated 


Co., Columbu 
stock interest 


N. 3 
Corp. 


Carlson, Rochester 

nerged into General Dynamics 
ollowing the approval of 

of both companie 
Olympic Radio & Television, 
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the approval of stockholde: 
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Shure Brothers, 
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is celebrating it annive! 
yeal 


Business Briefs 

Hoffman Electronics Corp., Lé 
Angeles, purchased National Fabricated 
Products, Chicago « 
manufacture? 

The 1956 IRI 
be held in the Kingsbridge Armory and 
Palace, New York City, March 19—22, 
due to the delay In construction of the 
New York Coli eum 
; Allen B. Du Mont 
Clifton, N. J., 
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proven itself the best on the market 
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ing, out-selling any other replace- 
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rely on C-D, the only tubulars with 
the built-in extras required in 
servicing sets today. That’s why 
distributors who know, carry the 
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shows a slight increase th 
dicted, however, that the 
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at the end of the 10-year 


pected to top $5,000,000,000 


Thus we see that from the standpoint of 
sales and revenues, the electronics indus 
try is today virtually a $9,000,000,000 in 
dustry. In the three-year period, 1958-60 
total sales will come close to $14,000,000 
000 a year. And, 10 years from 
1964, we are positive we will be justified in 
calling electronics an industry with 
and revenues totaling over $20,000,000,000 
a year. END 
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WIRE CATALOG 

Catalog 105 covers a complete line of 

electrical wire, cord sets, television wire 

and cable and wire accessories in 36 
pages. 

Columbia Wire & Supply Co., 


Irving Park Rd., Chicago 18, Jil. 


850 


INDUSTRIAL SOUND 

How RCA Sound in Industry Gets 
Things Done (Form 2R2478) is a 12 
page brochure describing and picturing 
a number of applications and 
RCA microphones, amplifiers, control 
cabinets and speakers. 

Engineering Products Di 
1, Radio 
N. J. 


sound 
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of America, Camden, 


Corp 


SMALL MOTOR SWITCHES 
Publication EC-79, 

Cutler 
rotary, 


a 14-page catalog, 
Hammer’ line of 
door-operated, push 
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toggle, 
button, 
cellaneous switches. 

Cutler-Hammer, Inc., 
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tification, mention the issue and page of RADIO 


ELECTRONICS on which the item appears 
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TRANSFORMERS 
for tubes 
miniature, 


and 
sub 
well 


Audio transformers 
transistors, including 
and 
as filament, scope, power 


microminiature, a 
and 


miniature 
vibrator 
and special transformers; filter reactors, 
etc. are described in a 12-page catalog 

Microtran Cau 84-11 Rockaway 
Beach Blvud., Rockaway Beach, N. Y. 


CLAROSTAT CONTROLS 
Catalog No. 55, 28 pages, 
Clarostat’s complete line from attenu 
controls. Dimen 
technical 
wire-wound 


describes 


wire-wound 
drawing 
diagrams of 
and 


ators to 
ioned complete 
data, basing 
ballast 
information are provided 

Clarostat Mfg. Co., Inc., 


resistors miscellaneou 


Dover, N. H 


INTERFERENCE ELIMINATION 
Suppressing Radio Interference with 
Veter Electronic Weatherstrip 
R.F’. the title of a 16-page 
brochure practical and 


a nd 
Gaskets is 
that discusses 
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effective methods of r.f. shielding, using 
a special knitted braid 
oints “r.f.-tight.” 
Electronics Dept. Metal Textile 
Roselle, N. J. Att G. P. Sel 


which make 


ANTENNA CATALOGS 
Three catalogs carry information o1 
the RMS line of TV antenna 
accessories. Catalog Bi i 
RMS 
bound iy 
describes the 
, and 


and 
20-page 
catalog of all antenna 
indexed 
color Catalog A 
company’s line of indoor antenna 
55W is a chart highlighting 
a number of antenna 
Intended for use as a 
printed in three colo: 
Radio Merchandise 
Bronydale Ave., Ne 
1ttn.: Clifford Sheare 


annual 
completely and 


cover. 


Catalog 
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ELECTRO-VOICE CATALOG 
Condensed Catalog No. 123 de 
the company’s full line of microphone 


cribe 


and special 


and high 


for professional, amateur 


V speakers, 
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use, E enclosure 
fidelity 
mation on the Circlot 
Compound Diffraction projector and the 
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cation product 
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Hlustration $2.25 Rocka Coe : welded to side of each section leg 
Sams, Howard W ; with twin 1%” fillets. Sections 
THE OSCILLOSCOPE—No. 52 Seco Manufacturing. tme are bolted vertically. Bear 100% 
practical book that prague ois 2 of load! No load on joints 
how to use Hanley Electronics Corp RY No horizontal bolts to tear through. 
ope to t ad ~ hire ccqeelian Nothing stronger or safer. 
vantage in all types of ens Only Kuehne has it! 


(hive you tips 


on we and wares aboot | fee cess. KUEHNE MFG. CO. 


pittall ave 


Pages, Over 100 illus gy Recap cage TV TOWER DIVISION 
tration $2.25 a oe MATTOON, ILLINOIS 


Gernsback Publications, Inc. J 273.00. 8 Ge Say Kee Hee” 


Publishers of RADIO-ELECTRONICS oan 
25 West Broadway New York, N.Y. | Winegard Ce For catalog sheets, see your ‘Kee 





Nee’ Man or write direct 


RADIO-ELECTRONICS 





SPECTACULAR 


HIGH SENSITIVITY 
AC-DC MULTITESTER 
20,000 ohms per Volt 


The new Lafayette High Sensitivity Multitester is 
a complete instrument (not a kit). Here is an in 
strument packed with every desirable feature found 
only in instruments costing twice as much. One « 
the most sensitive multitesters ever offered. 20,000 
ohms per volt 8,000 ohms AC, having a high 
sensitivity 45 microamps meter. Full scale At 
voltage ranges are 0-10V, 0-50V, 0-250V, 
6-1 000V: DC current ranges 50 microamps, 2.5 
25 ma, 250 ma Resistance: 0-5K ohms, 0-5 
ohms, 0-500K and 0-5 megohms Decibel range 
20 +5 db; +5 +22 db (0 db-0.775V - 600 ohms) 
Extreme versatility and accuracy 1% precision 
resistors; meter; beautiful plastic front with 
metal bottom for ruggedness Size: 3% 
Complete with batteries and leads 


MAKE YOUR OWN 
PRINTED CIRCUIT 
NOTHING ELSE TO BUY! 


TRANSISTOR 


TYPE 26107 








Shoe 


NET 19.95 
In lots of 3 19.25 


WEBSTER © GARRARD © COLLARO 
3-SPEED—HI-Fi RECORD CHANGER 

Now Lafayette makes it possible for you to save money on the three 
most popular makes of 3 speed Record changers 
WEBCOR Diskchanger: It's completely automatic, 
RPM, automatic shut off after last Record, 
Size 13% « 12 x 84". Shpg. Wt. 16 Ibs 
Stock No, PK-49—With Dual Turnover Cartridge 26.50 
Stock No. PK-46—With G.E. RPX 059 Triple Play Cartridge 29.50 


COLLARO, THE WORLD'S FINEST 3 SPEED INTERMIX CHANGER: Collaro Model 3/532- 
Intermix changer designed and engineered to meet the most exacting requirements of the finest audio 


systems: While our stocks last. Shpg. Wt. 23 Ibs. with G.E. RPX—O5O Triple play cartridge Net 34.50 
With G.E. RPX—O52A Triple play latest Golden Treasure cartridge wits Diamond and Sapphire sty!i 
installed ‘ Net 44.95 
Collaro RC-54: Latest Collaro 3 speed Intermix less cartridge Net 47.77 
With G.E. RPX—0O50 Triple play cartridge Net 49.95 
With G.E. RPX—0O52A Triple play Golden Treasure cartridge with Diamond and Sapphire styli 

installed Net 
Gorrard Model RC-80 3 speed Record changer less cartridge Net 48.51 
Model RC-80 with G.E. RPX—0O50 Triple play Cartridge Net 51.95 
Model RC-80 with G.E. RPX—052—A latest triple play Golden Treasure cartridge with Diamond and 
Sapphire styli installed 62.53 


est Tape Buy EVES 


200 FT. REEL 


e 
Genuine Piastic Bas 





TRANSISTOR PREAMP KIT 
HUMLESS DISTORTIONLESS 


33/,, 45 and 78 


balanced tone arm, etc 


3 speed 























59.95 


REMOTE 
CONTROL FOR 
SILENT TV 
VIEWING 
© For Hard-of-Hearing 
@ For Late Listening 
The hard-of-hearing can listen 


RECORDING TAPE to radio or TY without turr 

Ghee. Wt '4 oF the volume so high that others 
LAFAYETTE made a terrific an't stand the noise. They 
deal with one of the leading can listen with loud speaker 
manufacturers of recording tape ¢ 
to supply use with their regular 
tape which sells for almost 
twice our price WE GUAR- 
postae® ANTEE ABSOLUTE SATIS 
cee’ FACTION OR YOUR MONEY 
BACK. The finest, profession 

al-quality recording tape obtainable. Highest performance 
for thousands of playings. Red Onide Base in a smooth 
uniform coating; greater signal strength; with mazimum 
fidelity: uniform frequency response from 40-15,000 eps 


In lots of 10 rolts -3.75 ea 
High Output TOP QUALITY 
Dynamic CRYSTAL 
MICROPHONE 
COMPARE IT WITH 


fapiye™® 
Creates 


(MS-72) 


ef roll 
oe pive Let the Kids | 
view with speaker cul o 
ames complete with mir 
re phone, fits snugly 
20 feet of cable and instru 


6.50 


Oo ed 





HIGH FIDELITY 
AMPLIFIER KIT 
10 WATT — BUILT-IN 
PREAMPLIFIER § 


G.E. Reluctance Cartridge 
*REQUENCY RESPONSE 20.10 000 CYCLES 











Microphone © REGULAR 514.00 VALUE! 


© PULL 88 Ob 





SEPTEMBER 


List Price 


SArOT 


High quality Dynamic microphone 
exceptionally fine for Public ad 
dress recording Flat response 
60-10,000 eps. Impedance 40,000 
*15% at 1,000 cps. output level 
55 «db Die cast metal case 
equipped with 6 ft. of shielded 
cable. Shpg. wt S ibs 
PA-19—in lots of 3 
singly, ea 


ete 


12.45 
12.95 


PM SPEAKERS— 


ALNICO 
a’ PM-12 
Ss P M32 
6’ Pp M.32 
\\eu Pm 
\\l2" ? M—e 


68 ot ALNICO V Magnet 
68 ohm SK-40 


17” COAKIA 
$K-22 


ANY MIKE AT 2 to 3 
TIMES THE PRICE 


OvurTruT caver 
© IDEAL GEneeaL 
PuaPose mine! 
Aa 


} 

Frequer 
cycles 

vides ample 
low gain t 
5 ft. of shi 
3% Ibs 


PA-24 


mplete with 
Shpg. wt 


1 lots of 3 
singly 





425 


each 


PA.i86 





aches 
liameter 
response 
rome plated 


2.95. 


‘A systems, hou ecorde r > gineered crystal Mi 


w lapel. Only 
Exceptional 
Output 


cane 








FINE QUALITY 
Vv MAGNET 

ohm SH-1T 

ohm SK-12 

ohm SK-13 

32 ohm SH-17 
CA—!2 Watt— 


TURNOVER CERAMIC PHONO 


REPLACEMENT FOR 
COLUMBIA 360—VvVm— e 

WE@STER AND CRESCENT 
RECORD CHANGERS 


SPECIFY STOCK NO. PK-40 


LPM SPEAKER In lots of 5, each.... 3.50 





Singly, 


SONOTONE 9980-S 


CARTRIDGE 


WITH DUAL SAPPHIRE NEEDLES 


each 


3.98 





1955 


ote NEW YORKWY. | 100 Sixth Ave 
; BRONXNY. | | 542 E Fordham Rd 
{10 NEWARK.NS. | 24Central Ave 
PLAINFIELO.N J). | 139West 2nd St 
“=  BOSTON.MASS. | 110 Federal St 








NEW "'TABTRON’’ SELENIUM 
BRIDGE RECTIFIE 
Dated 


ONE YEAR GUARANTEE 


’ 


“ it 
6/28 $4 42 130/100 


2356 S$ «a25 
8 +s 


a7 
soame 


RECTIFIER & XFMR COMBO, Up to 
28VDC at 24 Amps Cont. Duty $60 


New Rectifier Ximrs 
Primary 116V 60 
$a 65 


$108 00 
1 on 
)4816-9000 15 
. . ot ratings ef wer 
ZeAmos, Vv ae tq max * Dual Pr 
220V 60 ey T sever 


Write For New ‘‘TABTRON’’ 
Rectifier & Power Supply 
Coetalog PR655 


New Rectifier Chokes 
1AmMmP OlnMY 1 48 

z7ame 

Same 


pped 














neool 
"6002 
"60045 
"6004 L2ZAmeP 

M6005 244 GO4HyY 


230 to 115V 


026 


$2.55 
66 
00 


a 
TRPAOSO 
TPAOTS +3 
TPALOO $4 
TRPA200 
TPA260 s 75 
TRPA300 
SOOW6S 26, TRPATSO 
A1000 /1000W/lKWw 695 
TPA2000 2000W pnw $34 00 

Take 10% 0 1 Cc. Pan 


New  catmaed 0 to 6 6 12 Volt 12A 
DC Power Supply 


Boo, rene 
si a 


“7 75 
TPASOO 760WS11 75 
Modet T $i 


y oO 


New Model 1612V12AC $29.95 





NEW HIGH CURRENT POWER 
_— Sure 1€5--ONE YEAR GTO 
=v V ariable O-28V0C 


880 


Stk No 
T2AVSA 
Taaveacc 
T2AVIZA 
r2avizace 
T2eV24A 
T2amv24acct 
T26VB0A 
raaveocace 
TABVLOOAT 


Basic 


1% Ripple 
at 100 Ame 
115 VAC 


; pee 0o 


oa ‘Voc 


Supplies, 


e2 10 Ame 283.00 
Lees Meters 115 of 230 VAC and 3 Phase 


New Variable Voltage Xfmrs 
Superior —Gr —Staco—Ute 
V s 


aarwene 
Sane 


Sis oF 10%, Dis« 
NEW! Quality VOLTAGE 
REGULATOR 
$ $ Popularly Priced $$ 


ONLY $16.98 


LINE VOLTAGE STABILIZER 
Aut stically Mewul 


RADIO ' 


" 
au 
ren V uae t 
ity goL.o with 
wack GUARANTEE 
der Sin an 
Money Beck Guorantee 
Mdse. Only) $5 Min. Order 
N.Y.C. Add Sh 


C.0.0. 25% 
R-Exp. onl 
Change Wit 
tor 2-6245, 


168 


vaousve va < 
Vv pl 
Tae 


Take 10% Dis ant 


Tubes Gtd. 
rices subject 


CAB 


TRANSFORMER SPECIAL 
continuous bu Ty 


LoTs 
or 
25 
ea 


in. size 2-5/16H 20 /ligw 
Channe Mtg. 8 Wire Leads 
$1.00 ea. Singly $1.75 ea 


Ol CONDENSER BUY 


amro $ 
i200 voc 
10 Fro 
of 24 


600 voc 
of 24 


Or Any 
$1.50 ««.; $1.79 


Lots 
ais vac 
Myy Oty 
Lots of 12 


Assortment 


Singly @ 





MONEY. 
(Cost of 

F.0.8 
Charges or for 
vie 
to 


# Notice. Phone Rec- 
: ‘“TABPARTS" 


ORSA Steel, non 
cutting eda- 
$4; 6 for $18 


SPECIAL “TA 


280 on m 


Swedish 
action 


ower Rheostat Weed 
BOGA Hit (2) B6GA ’ 
Transformer ve 


Precisior 


sbes 
Seed Xtal 
made 20 
ee 69: 2 for 
Asatd. & Colors. 100 ft. ‘rot! 
$1 68 «a 6 for $10 
Heudset, Chest & Throat Mite 
Per Pa $30 


$2 5 


i, to 
bolts 
$6 
268 

$i2 


nuts & 
59; 10 
lays, Octal 
ass'td 10 
$5, SOO ft 
, Mil Hvy Oty 
1000 ft $10.25 
Ass'td Kit 


for $$ base 
20 $4 


S téitel 
Kit, Assorted 
Ciectric Tape. wi 


$22 
100 ft 


Veit 2 aGS9uU 

bad J a ew 
46 o2.: 2/00 300 One 
49ea | 20tor$10 


100 
Tw 
is 
20Kv as tiometers 
Saver 7 a ns 
$160 «as Bie tor 
Size 10% elie 
Compartment $n 
$io 
5S for $1 


nmid 


i2 
chet ) 


popu- 
2 


sc Ww 


$2 


T2FD (3500 Ohm 
« ity Sones 
2'4 142 18 

$1 59 «« 
trolytv 


Coperscope, infra Red Tubes 
$6.99 ca 


st 2500 wvoc 


2 for $11 
89; 4for$i 


seven 


ny 
SOmfd 350V0C Gta Mica Cap. 006 


DEALERS WRITE FOR DISCOUNTS 


BUY 

















RHEOSTAT 


$000 


NEW 7212W/SEC PHOTOFLASH 
A Dry Battery Kit 


' 
i 
ac $44.98 
te $14 98 


TAG’ Specs Only 
5 9o0Vv n6O Batter Box 


FOTOFLASH & STROBE LAMPS 


Types 
Additiona 


TRANSFORMERS 
ms Vv eo Cyc tnput TV 
CR pwr Kr 
" i juad 
ru r ri. & 
SMA 


Qtye 100 20 o 


TAB" Flash TF 


CIRCUIT BREAKERS 


He on Magn Bkre 


be 


i 
S000 voc 


, 4 
ereey 20ma, Tas Spe 
x V ‘ ‘ i Sa D4ACH Tougle 
‘ u. 
778Vve YT 200MA  ¢ Kiix 
770V 26MA V s 
et FILTER PART 


900¥ 15MA Sw Bkrs 


Therma Push Button Bkrs 





© Ist Quality © No Electrical or Mechanical Rejects 


TUBES! ctsetnrees 


GUARANTEED 


@ Individually Boxed @ Hickock Mu Tested @ 
WE WHOLESALE TO SERVICEMEN, DEALERS & INDUSTRY 


64 
aa 


Cawe@ae 


eaesezrsreo 


NNN NAR RNER 

Seerrr> 
<x$< 
“ge 


NO Cewnesee 
o> 


Pe 

SPrrrrxccc~ 
> 
@~e 











THAT'S THAT'S 


“TAB” 


111 LIBERTY STREET, NEW YORK 6, N.Y., U.S.A, 


A 
BUY 
Dept. PRES 


NEW 6KV HI SENSITIVITY 


pc & AC 
27 Range 
MULTITESTER 


w°21.95 


Lots of 
(Not A outed 
lete ' 
000 GQhms on r 
pe 10,000 Ohms 


Prot 
Sold 
Hv 


95 


Sing! 
$5.95 


y 
30,000 Volt Probe 


Pocket 
AC-DC MULTITESTER 
TAB’ 27C 
$9.45 b's 


plus 


Singlty $9.95 40« U.S.A 
NEW ‘'Clip In Tip'’ GE Cartridges 
*GE Original Boxed, $ $ $ Back | td 
RPXOSOA 
RPXOS2A 
RPKOSIA 
RPXKO40A 
RPKO4IA 
EEE EEE EEE EEE ED 
Repic'ment Needles ‘‘TETRAD 
jamond 
RPIJOIOA Ty 
RPIOLZA fin i 
8P 208 38 
Revic'm 


RPIJOLDO or 


nts for New A ¢ 
aoia: 30 
for RPX 
RPj004 
Stock 4 


TETRAOD 


7ab TETRAD 


and 


ALL NEW DUAL VOLTAGE 
PHONO CARTRIDGE 
$1.55 ea. 52'S 
Replaces 127 Popular 

Moke & Type Cartridge 
95% OF ALL 78 RPMS 
$1.65 on > ita 

HI-Fi RECORDING TAPE 

Finest, $, $, $, Back Gtd 


PRECISION COATED 4 SLIT _ 
 ——_ 
aT " Se 

A 6 
(ay vy 


Gtd Splice 
$1.58 os 
SPEAKERS 


Singly 


free YQ 
Pla i 
t Ou t p 
uw ‘ 
72 1200 ft 
Twe 


$1.80 
Hi-Fi 


S010 
Singly 


_— P25Cc0O 
Coax 


! $:2 “ 3 for $35 
Coaxical i «& 

MODEL peco. 

12” HI-FI PM 1 

6” HI-FI PM Tw 


CBS TUBES 


ALL BRAND NEW 


IN FACTORY SEALED CARTONS 
On pt? 


50°% OFF 2%‘ 
50% + 10% OFF. 


Same Deal on All CBS # 
Prices Shown are 3 
516 


$7,008; 2! 


2 
Ps. 2 


Famous Soldering Guns 
TA-S-4 ¢ A 
TA.0-4 
TA-0-5 
TA-10 « 
Lenk Gun 


_ Thor Electric 
325 


Speed Drills 


‘ 
Tas 
32534 
o 


Chrome Vanadium Speed ‘Orills 
GOpe #1 
29pc i 

hank 
1 dpe i if 
dex 
Spe Wood 
shank $1.08 


RADIO-ELECTRONIC 





vi 
it 
OFF AXIS and ON AXIS 


Coverage is Clear, Penetrating, Uniform 





Electro-Voice CDP Public Address Loud- 
speaker System was chosen for the 8,248 seat 
North Side Gym, Elkhart, Indiana, one of the 
nation’s largest high school gyms. Cluster of 
stacked CDP’s can be seen in photo taken 
during construction. 


Model 848 CDP. 25 watts. 16 ohms. Conserva- 
tively rated +5 db from 175 to 10,000 cps. Cross- 
over at 1000 cps. Variable polar patterns. Size 
10% in. wide, 20% in. high, 20 in. deep over-all. 
List Price: $69.50 Net Price: $41.70 


bs} 


you use the ¢ 
are, do not 
assaulted by 
range respor 
10,000 cps 
You can di 
coaxially n 
diaphragm 
CDP deliv: 
Molded of 
Compare t 


actually wi 
or 


— 
—— 
Send for CDP Pu: 
Address Hand 
Bulletin No, 19 
Gives complete « 
helpful informati 


COMPOUND 
DIFFRACTION 
' PROJECTOR* 


Outdoors or 


ndoor everyone can co 

DP. Listeners off the axi 

ive to strain to hear ile 
Che CDP pr 
with 120 ound distributi 
ethev 


ists of sound 


it energy 1s tar more 

etter job with fewer unit 

ited diffraction horns, workin 

is optical slit diffraction 
octaves more musica 

3 fibers, CDP is 

CDP with any 


used —in the field or in an 


weather-pr 


other unit i 


vhy it is 80 superior, why it 


NO FINER CHOICE THAN 


Slecho Voice 


ELECTRO-VOICE, INC. * BUCHANAN, MICHIGAN 
Export; 13 East 40th St., New York 16, U.S.A sbles: Ariat 








For instance, RCA-12AU7’s and 
6SN7-GTB’s are known for their 

close manufacturing tolerances. 
Microphonics are minimized. Plate 
current cutoff is closely controlled. 
Result: High tube stability —even during 
variations in heater voltages! 


It’s a fact—you can rely on RCA Tubes to 
give your customers stable TV pictures. 
That’s because RCA Tubes are designed and 
manufactured specifically to meet th: 


close tolerance requirements of TV circuitry. 


So, insist on RCA Receiving Tubes 


for all your service work. 


(A >) RADIO CORPORATION of AMERICA 


» ELECTRON TUBES HARRISON, N. J. 


First Choice for TV Circuit: le pendable RCA Tubes 





